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The primary objectives of the waterfowl studies, done in. conjunction with
the overall ecological investigationof Back Bay, Virginia, and Currituck
Sound, North Carolina, from 1958 to 1964, were to document the magnitude
and nature of the reported decline in waterfowl use, the present waterfowl
use, the trends in waterfowl harvest, the factors affecting waterfowl use
.of the area, and,to  estimate the potential carrying capacity of the area.

The data were obtained by literature and report review, periodic waterfowl
inventories, compiling hunting club records of waterfowl kill, food habits
studies, and the vegetation studies reported on in Volume 1. of this basic
data report. Also all waterfowl band recoveries through i961 were compiled
a n d  m a p p e d .

HISTORICAL ACCOUNTS OF WATERFOWL USE OF BACK BAY AND
CURRITUCK SOUND.

Literature Review

The reliability and accuracy of estimates of waterfowl use are always open
to question, however, some insight into historical waterfowl use of Back
Bay and Currituck Sound can be found in Dunbar's  literature review
"Geographical- History of the Carolina Banks." The following excerpts,
mostly from Dunbar's  review, are of particular interest:

(1) "It has been said that the closing of Currituck Inlet [1828]
resulted in profound changes in the vegetation of the Sound and a
consequent great increase in the waterfowl population., Chapelle (1951)."
Dunbar  ( 1 9 5 6 ) .

(2) "However, it may be that the increase was not so great, and that
the closing of the inlet just coincided with the beginning of waterfowl
exploitation on the Atlantic Seaboard. Chapelle (1951).'!  Dunbar  (1956).

(3) "Northern sportsmen were beginning to invade the Chesapeake, and,
in the .1850's,  a few came to Currituck Sound. Chapelle (1951)."
Dunbar  (1956).

(4) "The period of great exploitation of waterfowl in Currituck Sound
by market hunters and sportsmen was to follow the Civil War." Dunbar  (1956).

(5) "About 1856 Ruffin described market hunting in Princess Anne County,
Va., on B:ack Bay, the northern continuation of Currituck Sound. One
.farmer  in Princess Anne hired thirty gunners each winter. .'Even
northerners, as a regular business, come on every winter, to Princess
Anne and elsewhere, to shoot wildfowl, and sell them to the northern cities.'
Ruffin; op. cit., 153-154.
in Currituck County,

Ruffin said that there was market hunting also
but he did not elaborate on that statement." Dunbar

(1956).



(6) The following excerpt from the Southern Planter (1857) states "Edgar
Burroughs, farmer of Princess Anne, on Long Island, Back Bay, hires 20
men to kill waterfowl and deliver them to Norfolk. From the beginning of
the season to December 30, 23 kegs of gunpowder and shot in proportion
consumed. Waterfowl were brought to Norfolk once a week and piled up in
the warehouse of Kemp and Bucky; 15 to 25 barrels were shipped each
Wednesday to New York - highest shipped in one week - 31 barrels. Kinds
sh,ipped  - canvasback, redhead, mallard, black duck, sprigtail (pintail),
bullneck (ringnecked duck), baldpate, shoveler, etc., to which may be
added a good proportion of wild geese." Anonymous (1857).

(7) "Ruffin,  op. cit., 1856, said 'Since the complete closing of
Curri-tuck inlet, in 1828, and the water has become fresh, changes have
been gradually effected in most of the productions. One of the most
important was in affording new and remarkable attractions to wildfowl
of passage. Three or more different kinds of fresh water grasses, soon
began to grow on the bottom of all the shalloer waters....' " Dunbar
(1956).

(8) "Did the waterfowl population really expand greatly after the
closing of the inlet? Unfortunately there are no first-hand accounts
to settle this problem. An important factor to consider is that duck
shooting, for market and sport,was really just beginning elsewhere in
the East.

"An indication that duck shooting was increasing in northeastern North
Carolina even before the closing of Currituck Inlet was a law enacted
by the General Assembly in 1822 entitled 'An act to prevent the fire-
hunting of fowl in Currituck County.' The Laws of North-Carolina,- - - -
Enacted in the Year 1822 (Raleigh:- - - - Bell and Lawrence, 1823), 72,
Chap. 130. An act such as this indicates that something more than
shooting for home consumption had commenced." Dunbar  (1956).

(9) "The hunting of waterfowl for market became a leading occupation
on Currituck Sound just after the Civil War and continued until 1918,
when the Migratory Bird Treaty Act made the sale of migratory waterfowl
illegal. (Critcher, 1949)."  Dunbar  (1956).

(10) "Until October 1, 1913, there was no limit to the number of
waterfowl an individual could kill, and some amazing records were
established before that time. (Critcher,.l949)."  Dunbar  (1956).

(11) "Supposedly the record kill was made by Russell and Vann Griggs,
who shot 892 ruddy ducks in one day. (Critcher, 1949)."  Dunbar  (1956).

(12) "There were virtually no restrictions on the equipment used in
the early days, Until about 1884 muzzle-loaded shotguns were used, but
after that time the double-barreled breech loader was more common.
(Critcher,.l949)."  Dunbar  (1956).
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(13) "From 1903 to 1909 about 400 Currituck men turned J&duck hunting
in the winter, and their total annual earnings averaged about $100,000.
(Pearson, op. cit., 117)." Dunbar  (1956).

(14) "In 1911, William Tate of Kitty Hawk estimated that about 350 to
400 people in Currituck County engaged in hunting for a living, but he
also stated that there were more engaged in fishing. (Pratt, op. cit.,
106)." Dunbar  (1956).

(15) "Critcher, ,op. cit., 36, gives a good summary (of prices paid for
waterfowl). "The price received by the local gunners for their kill
varied, depending on the species, abundance, and time of year. Redheads
and cavasbacks  at times brought as much as $2.50 to $4.00 a pair late in
the season. Earlier they sold for $1.50 to $2.00 a pair. Ruddy ducks
usually brought from $0.50 'to $1.25 a pair. Sometimes four individuals
of this species were counted as a pair. At times, however, ruddy ducks
brought as little as $0.05 each, or as much as $2.85 a pair. Marsh ducks,
or common ducks, varied from $0.35 to $1.00 a pair. Canada geese were not
in great demand and usually sold from $0.25 to $0.40 each. A swan sold
for about $0.50."' Dunbar  (1956).

(16) "H. H. Brimley noted the following prices in 1884: 'The following
are the approximate prices the gunners were getting for their fowl, cash
on the-spot by the regular buyers, all prices per pair except as noted
otherwise; Canvasback, $1.00; Redhead, 5Oc, "common duck" 30 cents;
small ducks, as Teal, Ruddy, Bufflehead, etc., 25 cents, with four ducks
constituting a pair.' Canada geese brought50 cents each." Dunbar  (1956).

It can readily be seen, an average price per duck would be difficult to
determine. If, arbitrarily, we assume $0.25 was the average price per
bird-and compute an estimated number of birds from Pearson's estimate of
$100,000 annual income from sale of waterfowl between 1903 to 1909, the
astounding estimate of 400,000 annual kill of waterfowl is derived.

(17) "Wildfowl shooting for sport gained great popularity after the
Civil War. Currituck Sound became a favorite resort of wealthy

sportsmen." Dunbar  (1956).

Hunting club Records of Waterfowl Harvest on Back Bay, Virginia,and
Currituck Sound, North Carolina, from 1872 through 1963..

From 1872 on we can substantiate the trends in waterfowl kill by sports-
men by one of the most unique records of kill of any game species in the
coune. Ten major waterfowl hunting clubs generously:made  .their  records
available to the study. The compilation of these extraordinarily well-
kept and recorded data on waterfowl species kill per man-day of effort
since 1872, presents a total kill of 517,229 ducks and 56,141 Canada geese
by 51,668 man-days of effort.
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Individual identities of club records are protected because all 10 have been
compiled into one record. The clubs that contributed their records were:
Sandbridge, Pocahantas, Horne Point, Currituck Gunning and Fishing Club,
Currituck Club, Swan Island, Monkey Island, Pine Island, Whale Head (Corolla),
and Dews Quarter Island.

__,.
Naturally, some error exists in the records because of hunter inability
to identify waterfowl. But the identification of waterfowl by club hunters
in the Back Bay-Currituck Sound Area is excellent. The frequent use of
experienced guides and club managers is no doubt largely responsible for
this ability. No attempt has been made to refine these records by
arbitrarily listing unidentified waterfowl by species, or by calculating
man-days of effort for any club in periods when it was not listed. Thus,
totals by species will not always be equivalent to group totals, e.g.,
total dabbler, total ducks, etc.

Only comparable data are used to calculate kill per man-day by species or
by group. For example, oneclub listed kill by species from 1908 to 1938,
but not the man-days of effort. Therefore, in calculating the kill per man-
day for all clubs the records of the one club were excluded. However, in
tabulations of total waterfowl kill at all clubs the records were included.

The table on waterfowl kill per man-day shows an upward trend in duck kill
from 1872 to a high from 1885 to 1925; the average annual kill of ducks
per man-day ranged from 11.28 to 25.20. The maximum average annual kill
of dabbliag  ducks per man-day was 20.53 in 1901. The maximum average
annual kill of diving ducks per man-day was 6.37 in 1887.

After 1927 the duck kill per man-day fell below 10, and progressively
declined. Smaller bag limits contributed to this decline. The lowest

average annual kill of ducks per man-day was 1.64 in 1962.

The Canada goose kill per man-day increased slightly from'1872 to about
1893. A high kill rate extended from 1893 to about 1938, followed by a
general decline. The greatest average kill of about three geese per man-
day occurred in 1909. The lowest average kill of 0.18 geese'per man-day
occurred in both l947,and  1958.

There has been a fairly progressive increase in the man-days of effort,

Trends in Kill by Species

The kill of each waterfowl species per man'day has been grouped by 5
year periods to smooth the trends.

The average kill of mallards increased after 1874 to a peak of almost four
per day in the period 1899 to 1903. It declined to a low of 0.12 per
day in 1944-48, and then increased slightly.
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The black duck kill per man-day increased after 1874 to a high of about
six per day from 1899 to 1918. The peak period was 6.65 from 1899 to
1903. After 1918 it declined to a low of 0.24 in the period 1954-58.

The average kill of gadwall  increased from 0.19 in the period 1874-78,
to a high 25 year plateau from 1899 to 1923. The. highest average kill
of almost one gadwall  per day occurred in the period 1914-18. The lowest
average kill of gadwall  was 0.09 in the period 1959-62.

The average kill per day of baldpate reached a peak of 3.61 in the
period 1894-98. Then the average kill generally declined to the low of
0.52 in the period 1959-62.

The fewest number of pintail  killed per man-day was 0.29 in the period
1874-78. The kill increased to a peak of about four per day in the
period 1919-23. It gradually declined to about 1943, and since then has
rapidly declined to the second lowest rate of 0.35 pintail  in the period
1959-62.

The average kill of teal, predominantly green-winged teal, increased to
a peak of 0.91 per man-day in the period 1909-13, then declined to the
low of 0.16 per man-day in the period 1959-62.

The average kill. of shoveler erratically increased to a peak of 0.28
per man-day in the period 1914-18. A rapid drop to 0.05 occurred in the
period 1919-23, and the kill per man-day has further declined to 0.01 in
the period 1959-62. Possibly this sudden decline in the average kill per
day resulted from hunters being more selective when bag limits were first
imposed, and then made more restrictive.

._-

The average kill of redhead ducks per'manyday reached.a Geak.of.O.S3,in  the
period 1879-83. Until  1948 the kill per day fluctuated. Because of
closed seasons and possibly few redhead ducks the two periods of lowest
kill per man-day were 1934-38 and 1959-62, when only 0.05 and 0.00
redheads per day, respectively, were recorded.

:

The highest average kill of canvasback per man-day was 1.22 in the period
1874-78. The trend in kill declined to a low of 0.07 canvasback per man-
day in the period 1889-93, then generally increased to a second peak of
about 1 per man-day from 1914 through 1923. It declined to a low of 0.04
per man-day in the period 1934-38. Closed seasons and possibly lower
populations were responsible for this low kill. During the period 1939
through 1458, the kill ranged from a low of 0.24 to a high of 0.31
canvasback per day. Closed seasons in the period 1959:+62  resulted in
no reported kill of canvasback.

Locally the term blackhead is applied to both ringneck and seaup and
most of the club records did not differentiate. The.average  daily kill.per
man-day has fluctuated frequently, ranging from a high of 0.81 in the
period 1884-88 to 0.13 in the period 1894-98. The second highest average
daily kill of 0.66 occurred in the period 1939-43.
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Pew coot were reported in the club records.,, possibly representing an ~
indifference or general disregard for coot, rather than the true kill.

Snow geese never were harvested in any significant quantity for the highest
average .da.ily  -kill over.a.5  year'per.iod  w,as-only 0.01.

Whistling swan were also lightly harvested. The highest average swan kill
per man-day was 0.18 in the period 1909-13. Since 1918 it has not been
legal to kill swan.

Waterfowl Harvest Estimates for Currituck Sound, 1947 through 1955.

Critcher and Barber sampled the waterfowl kill per hunter at Poplar Branch
from 1947 through 1955, for the North Carolina Wildlife Resources Commission.
Based on the proportion of the total days in the hunting season that were
sampled, the average success per hunter, and the assumption that one-sixth
of total kill,"on  Currituck Sound passedthrough  Poplar Bra&h;-,they  estimated
the total kill for Currituck Sound. Using their data and methods I have
estimated the total man-days of hunting.

Year

1947-48 4,375 15,882 9,012 1,006 5,864
1948-49 5,072 30,384 10,854 2,080 17,448
1949-50 6,424 2 6 , 9 8 2 10,086 2,377 14,518
‘1950-51 8,963 36,750 15,954 3,496 17,300
1951-52 11,222 26,034 12,905 2,132 10,997
1952-53 9,696 25,210 10,181 6,884 8,145
1953-54 7,006 15,834 10,299 1,471 4,064
1954-55 8,585 27,300 19,831 4;893 2,576
1955-56 8,719 41,940 23,541 3,662 14,737

Hunter
Days

Waterfowl Ducks
Killed Killed

Geese
Killed

coots
Killed

They estimated that 10 percent of the birds brought through the station
were not checked, and considered this in the estimate. They assumed that
the kill throughout the season was at the same rate as on the days on which
checks were made.

The mail survey of waterfowl harvest in 1959 and 1960 indicated 7,068  and
13,416 man-days of hunting, respectively, in Currituck Sound, so the range
of 4;375  to 11,222 man-days of hunting in the period 1947 through 1955
seems feasible.
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Comparison of the rate of harvest by the field checks of Critcher and
Barber with the club records from the same period reveals the following:

Ducks/ Geese/ coot/ Waterfowl/
man-day man-day man-day man-day

Field Club Field Club Field Club Field Club- -  - -  - -  - -

1947-48 2.06 2.94 0.23 0.18 1.34 0.10 3.63 3.22
1948-49 2.14 3.79 0.41 0157 3.44 0.66 5.99 5.02
1949-50 1.57 3.34 0.37 0.62 2.26 0.55 4.20 4.51
1950-51 1.78 3.26 0.39 0.64 1.93 0.41 4.10 4.31
1951-52 1.15 3.21 0.19 0.38 0.98 0.24 2.32 3.83
1952-53 1.05 3.04 0.71 0.74 0.84 0.51 2.60 4.29
1953-54 1.47 3.04 0.21 0.55 0.58 0.44 2.26 4.03
1954-55 2.31 3.54 0.57 0.29 0.30 0.08 3.18 3.91
1955-56 2.70 4.55 0.42 i 0.28 1.69 0.14 4.81 4.97

Of course the area sampled by the club records includes Back Bay,
whereas the field checks do not. The better success in all years on
the duck kill, and in most years on the kill of Canada geese was to
be expected, for the hunting club properties are on the best waterfowl
habitat.

Although the club records are somewhat biased because of the favored
location of the clubs, I consider them a better sample of the rate of
kill for ducks and geese than the field checks run at Poplar Branch.
The clubs are distributed throughout the entire area, their records
represent the entire season, and the number of man-days sampled is
greater. The field checks are localized, and in several instances
represent as few as 4 days from a hunting season.

Waterfowl Harvest on Back Bay and Currituck Sound during the 1958-59
Hunting Season.

In the first year of the study, prior to expansion of the U.S. Fish and
Wildlife Service Mail Survey of Waterfowl Kill and obtaining the hunting
club records, bag checks were conducted on 13 days throughout the entire
area to estimate the season kill of waterfowl. .:Supplemental information
on the. proportion of the total blinds occupied, the number of hunters
per blind, waterfowl weights, etc. was obtained.

The average number of active hunters per blind varied from 2.00 to
2.86, with a seasonal average of 2.51 hunters per occupied blind. Four
hundred and twenty-one hunters were checked in 168 blinds and they had
killed 328 ducks, 89 Canada geese, and 58 coots for a total of 475
waterfowl. The principal ducks killed and the percentages they comprised
of the duck kill were: baldpate 41 percent, ruddy duck 15 percent,
ring-necked duck 9 percent, redhead 6 percent, mallard 5 percent, black
duck 4 percent, pintail, lesser scaup  and canvasback each almost 4 percent,
and the remaining species lesser percentages.
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The daily kill was estimated each day a bag check was conducted on the
basis of the proportion of blinds checked to total blinds and the average
kill per blind.

The season kill was estimated on the basis of averaging the kill between
two adjoining daily checks and weighting the average'by the number of
hunting days intervening. The estimated waterfowl kill was 15,814 birds,
consisting of 13,070 ducks, 1,244 Canada geese, and 1,500 coots.

While.this  method provided a wider distribution of sampling in the area,
sampling throughout the season, and estimates of varying rates of seasonal
harvest that were better than the earlier checks in North Carolina from
1947-55, the bag checks were taken sometimes before the hunt was concluded.
This of course biased the seasonal estimates on the low side.

A second method of estimating the total kill is to estimate the man-days
of hunting based on the number of hunters per blind, and the proportion
of the blinds occupied on any of the 13 checks. Of 899 blinds checked
through the season, 168 or 18 percent were occupied. Of an estimated 887
blinds constructed, about 160 were occupied per check. There were about
40 possible hunting days because of ice. Proportionally weighting the
number of occupied blinds by the intervening huntable  days throughout the
season we estimate about&000  blind-days.. With anaverage of 2.5 hunters
per blind the estimated man-days were 10,000. The weighted average of 3
ducks per hunter from club records of 1,185 hunters and 0.78 ducks per
hunter from 421 field checks is 2,4  ducks per hunter. This would indicate
a kill of 24,000 ducks in 1958.

.The  average number of geese per hunter in the club records was 0.18 per
man-day, however, 0.21 per man-day were shown in the field checks. Based
on the respective hunting days the weighted average was 0.187 geese per
hunter. This would represent 1,870 Canada geese in the bag.

Based on a similarly weighted average of 0.117 coot per man-day, the
estimated kill was 1,170.

Admittedly,both methods of estimating the kill in 1958 are crude; the
range of the estimates by the two methods were: ducks 13,070 to 24,000;
Canada geese 1,244 to 1,870; coots 1,170 to 1,500. The accuracy of these
estimates ris probably at least comparable to the earlier checks in North
Carolina and the later estimates by the mail survey.

. . . The estimated kills of ducks in 1959 and 1960 from the mail survey were
24,486 and 24,224, respectively. Corresponding estimates of Canada goose
kill in 1959 and 1960 were 6,081 and 5,008.

Mail Survey of Waterfowl Harvest on Back Bay and Currituck Sound, 1959;  1960.

Prior to a change in procedures in 1961 in conduct of the U.S. Fish and
Wildlife Service Mail Survey of Waterfowl Kill, it was possible to estimate
the local kill of waterfowl on Back Bay and Currituck Sound, The Virginia
and North Carolina Game Commissions contributed financially to an expanded

. _' survey during the winters of 1959 and 1960.
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The accompanying table presents the waterfowl harvest statistics for both
areas and permits comparison to the Atlantic Flyway. As shown in this
table the waterfowl kill on Back Bay and Currituck Sound was as follows:

1959 Ducks Geese coot Total

Back Bay 9,048 2,498 100 11,646
Currituck Sound 15,438 3,583 400 19,421
Total 24,486 6,081 500 : 31,067

1 9 6 0 Ducks Geese coot Total

Back Bay 8,125 1,502 ..200 9,827
Currituck Sound 16,099 3,506 2,021 21,626
Total 24,224 5,008 2,221 31,453

Despite the fact that in 1959 and 1960 the man-days of hunting was only
1.96 percent, and 2.38 percent of the total in the Atlantic Flyway, the
Back Bay-Currituck Sound waterfowl kill constituted 3.59 and 3.01 percent,
respectively, of the kill in the flyway. Also, the kill in the study area
comprised 15.59 and 7.32 percent of the Canada geese harvested in the
flyway in 1959 and 1960, respectively. Although reportedly poor for Back
Bay and Currituck Sound the harvest was considerably above the average
for the Atlantic Flyway.

In descending order the ducks killed in greatest numbers in these 2 years
on the study area were baldpate, black duck, green-winged teal, pintail,
mallards, ruddy duck, and ring-necked duck. We consider that the estimate
of the kill of scaup was too high, because the periodic inventories
indicated scaup were scarce in the area.

Comparison of Club..Records  to Mail Survey of Waterfowl Kill

Comparison of the mail survey data from 1959 and 1960 with the club records
reveals slightly higher average daily kills in the club records, as would
be expected. The mail survey indicated average kills of ducks per man-day
of 1.81 and 1.73 in 1959 and 1960, respectively, on the entire area. The
club records indicated corresponding kills of ducks of 2.04 and 2.20.

The two surveys showed better agreement on the average daily kill of Canada
geese with 0.45 and 0.35 indicated by the mail survey and 0.47 and 0.32
indicated by the club records in 1959 and 1960, respectively.

The man-days of hunting for the 2 years in the entire area were 13,546
and 17,106 on- the mail survey. The club records represented 1,140 and
1,256 in 1959 and 1960, respectively. Thus 8.4 and 7.3 percent of the
estimated man-days of hunting were sampled in the club records in 1959
and 1960, respectively. The club records average about 8 percent of the
total hunting in recent years.

9





Table ., Comparison of the 1959-60  and 1960-61 Waterfowl Harvest Statistics for Back Bay> Yirginia,  and
Currituck Sound, North Carolina, with that of the Atlantic Flyway--as Determined by the U. S.
Fish arad  Wildlife Service Mail Survey of Waterfowl Kill.

Active Runters 200,969

Successful Hunters -0

X Successful Hunters - -

Number Times Each 3.442
Hunted

Man Days of Hunting 691,735

Total Ducks Retrieved 681,728

Total Canada Geese 38,996
Retrieved

Av,  Number Ducks/Man/ 0,986
Day

Av. Number Canada Geese/O,056
Man/Day

Av. Number Ducks/
Hunter/Season

3.39

Av.  Number Canada Geese/ 0.19
Hunter/Season

192,996

=a 0

- -

3,728

2,043 1,153 2,336 2,873 4,379

1,315 826 1,969 2,445 3,284

64% 72% 84% 85% 75%

3.2 3.2 3.0 3 . 7 3.1

719,489 6,538 3,690 7,008 13,416 13,546

809,159 9,048 8,266 15,438 16,099 24,486

68,395 2,498 1,502 3,583 3,506 6,081

1.125 1.38 2.24 1.20 1.81

0.095

4.19

0.35

0.38 0.26

4.43

1.22

0.41

7.17

1.30

2,20

0,51

6.61

1.53

5.60

1.22

0.45

5.59

1.39

AtLan~%.c Flpqay Back Bay, Ya. North Carol.i& Currituck  Total Percent"of  Flyway
1959-60 1.960-61 1959-60, 1960-61 1959-60 1960-61 1959-60 1960-61 1959-60 1960-61----.

4,026 2.18 2.09

3,270

81%

3.5

17,106 1.96% 2038%

24,365 3.59% 3.01%

5,008 15.59% 7.32%

1,73

0.35

6.05

1.24



Discussion of Waterfowl Kill

If-itwere  known exactly what proportion of the total hunting the club
records represented, it would be possible to calculate annual waterfowl
harvest from sport hunting since 1872. Unfortunately, we can only make
very crude estimates of this proportion.

i
A map presented in 1927 showed 40 hunting clubs in the area. But there
are now only about one-half that number. Several hunting clubs have closed
or been sold in the past few years, and there is declining interest in
active hunting clubs. Some of the major clubs that kept accurate'records
of waterfowl kill for 70 years are indifferent to maintenance of current
records.

Arbitrarily assuming the club records represented 10 percent of the sport
hunting kill of waterfowl for the past.90 years, the total kill for that
time was estimated as 5 million ducks and 560,000 Canada geese by one-half
millIon days of effort.

Many colorful tales of waterfowl hunting accompany these interesting club
records, and frequently present day custodians of the records told us that
on certain days club members might have sport of shooting only bull canvas-
back, or some other favored species of one sex. The records, however,
indicate this must have been an infrequent occurrence. The stories of
kills of several hundred ducks per man-day were also retold more frequently
than they occurred. Less frequently recounted were the days when no ducks
were killed, but the records indicate some hunters had such days all the
way back to 1872.

Formerly, "lay" days or days on which hunting was not permitted, were
enforced; it is possible that the lay days contributed to greater hunter \ :

success.

It was suggested that baiting was more common in the past than at present,
and contributed to increased success. However, food habit studies from the
periods 1904-27 and 1958-62 indicated greater corn consumption by ducks in
the latter period. A moderate amount of baiting, or dumping of grain in
the bay to attract waterfowl, occurred in certain areas in Currituck Sound
during the study.

We cannot reconcile the frequent reports of poor habitat conditions and
low waterfowl populations since 1922 with the records of high kills of
waterfowl in concurrent periods.

Declines in the duck kill per man-day occurred in 1884, 1908, 1918, 1926,
1936, 1946, and 1956 that suggested changes in habitat conditions.
Similarly, peaks above the trend occurred in 1873, 1888, 1893, 1901,
1909, 1927, 1937, and 1955. These differences may have been related to
weather conditions, changes in bag limits, or other factors.

j
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Some of the more interesting characteristics of the trends in average kill
of each species are the different years of the "turning point," or beginning
of the downward trend. Of those species exhibiting such a turning point it
occurred for redheads after 1883, baldpate after 1898,
mallard and Canada geese after 1903, teal and total dabbler after 1913,
black duck, gadwall, and shoveler after 1918, and pintail,canvasback,  and
total divers after 1923. The conjecture can be made that local decline in
habitat conditions would result in greater sjmilarity in the turning point
for all species. Perhaps these turning points represent non-local changes
in habitat,conditions, e.g.,conditions  on the breeding grounds of these
species.

Relationship of Waterfowl Kill to Bag Limits

The advent of daily bag limits of 25 ducks and 8 geese in 1918 (35 in the
aggregate on Back Bay), did not seem to affect the average kill of ducks
or geese. The club records for 1918 through i929, when 25 ducks and 8
geese were permitted daily,indicated  the average kill per man-ranged
from 7.13 to 23.15 ducks and from 0.86 to 2.23 Canada geese per day. The
corresponding percentages of the bag limit were 28.5 to 92.6 percent for
ducks and 10.8 to 27.9 percent for Canada geese.

The second highest rate of kill was 23.15 ducks, or 92.6 percent of the
bag limit in 1920; slightly below the all-time high of 25.20 ducks per
man-day in 1901. There was no apparent effect from bag limits of 25 ducks
per day. Apparently availability of ducks and satiation of hunter's
desires were limiting factors on the kill.

Similarly, when the bag limit was 15 ducks per day from 193.0 through 1932
the success per day was about the same as in 1926, 1928, and 1929. The
kill per day of‘58.8  to 62.3 percent, constituted a higher percentage of
the bag Limit. No strong suppression of the kill is exhibited by the
bag limit of 15 ducks per day.

In 1933 and 1934, the bag limit for ducks was 12 per day. The success
dropped slightly to 7.59 and 6.57, respectively. The percentage of the
bag limit filled was not much different than in previous years.

From 1935 through 1945, when the bag limit was 10 ducks per day, the
success ranged from 4.69 ducks per day in 1936 to a high of 8.32 ducks
per day in 1942. This corresponds to 46.9 to 83.2 percent of the legal
bag limit.- Closed seasons and restrictions on some of the diving ducks
for a few years after 1935 may have suppressed the average dailykill.
We surmise that to sustain a kill of 83.2 percent of a bag limit of 10,
the waterfowl population must surely have been at a high level; the
midwinter inventory confirms that assumption,for over one million water-
fowl were recorded in both 1942 and 1943.
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In 1946, the bag limit was 7 ducks per day, and the kill per day of 3.61
ducks comprised 51.6 percent of the bag limit. This was the lowest kill
to that time since the beginning of records in 1872.

From 1947 through 1958 the bag limit was four ducks per day. The percent
of the bag limit filled ranged from a low of 69.5 percent or 2.78 ducks
in 1957, to a high of 113.8 percent or 4.55 ducks in 1955. The low kill
and use of the areawere.reportedly  the worst ever to occur; it was
attributed to poor growth of aquatic vegetation.. These were the culmination
of events that resulted in this study. The kill of 113.8 percent of the
legal bag in 1955 represents lack of restraint in relation to the bag
limit, and demonstrates the zeal that accompanied the high duck populations
of 99,275.ducks shown on the midwinter inventory of January 1955, and
94,050 ducks in January 1956. Duck populations in those 2 years were
possibly the highest in the past 15 years.

From 1959 through 1961 the bag limit was three ducks per day. The average
duck kill per day in each of these years in order was 2.04, 2.20, and 2.31;
the corresponding percentage of the bag limit in each year was 68.0, 73.3,
and 77.0. The increase in kill corresponds to the increased waterfowl use.
This implies that the kill per day could still increase in relationship .to
the availability of ducks,. and therefore, the bag limits were not the only
suppressing factor on the rate of kill. No doubt a bag limit of three,
by eliminating the possibility of legally taking more birds when the
opportunity presents itself, has restricted the average kill per day.

This seems to be further demonstrated in 1962 when 1.64 ducks per day
comprised 82 percent of the bag limit of 2 ducks. Duck use in 1962.was
over three million duck days, compared to one-sixth that amount in 1958.

Many intangible factors enter into the rate of kill of waterfowl, e.g.,
the number and availability of waterfowl, the total hunting pressure, the
hunting methods used, closed seasons or restricted limits on certain
species, the type of hunter, weather, and to certain degrees, bag limits,
etc.

The record shows that in 1926 when the bag limit was 25 ducks per day only
7.13 ducks per day per hunter were killed; whereas, in 1955, 4.55 ducks
were killed per man-day when the bag limit was 4 ducks per day.

As axiomatical as it may seem, with relatively low waterfowl populations,
the legal rate of kill of ducks could not have been much better.

Despite the apparent relationship that exists when the bag limits and kill
per day are scanned it should be borne in mind that, hopefully, bag limits
have been established in relationship to populations.

From 1917 through 1929, when the bag limit was 8 Canada geese per day the
average kill per man-day ranged from 0.86 to 2.23, or 10.8 to 27.8 percent
of the bag limit.
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During the period 1930 through 1939 the bag limit varied between 4 and 5
Canada geese per day, but the average kill per man-day remained relatively
high, ranging from 0.76 to 1.64, or 19;O to 41.0 percent of the bag limit. ,

In 1940 and 1941, when the Canada goose bag limit was 3 per day, the average
kill. per man-day was 0.90 and 0.87, respectively, or 30.0 and 29.0 percent
of the bag limit.

Duringtheperiod 1942 through 1962, the daily bag limit on Canada geese
was two,:except  in 1947 and 1948 when only one per day was permitted in
the bag. When the bag limit was 1 in those 2 years the kill rates were
0.18 and 0.57 per man-day. The range in kill of Canada geese per man-day
when the bag limits were 2 was from a low of 0.18 in 1958 to a high of
:0...76*  in 1944, or 9.0 to 38.0 percent, respectively, of the bag limit.

No strong relationship appears to exist between the rate of kill sf
Canada geese and the bag limits of four or more per day.

When the bag limits on Canada geese were two or less per day it appears
that the rate of kill was suppressed.
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Table . Relationship of the Average Kill of Ducks and Geese on
Back Bay and Currituck Sound from 10 Hunting Club Records
to Bag Limits, 1918-1962.

Ducks 1 Canada Geese
Bag Av. Kill Bag Av. Kill

Year Limit Per Man-day Percent Limit Per Man-day Percent

1918
1919
1920
1921
1922
1923
1924
lV.3
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962

1

2 5
2 5
2 5
2 5

_- 25
2 5
2 5
2 5-....
v
2 5

-25
2 5
1 5
1 5
1 5
12
1 2
1 0
1 0
1 0
1 0
1 0
1 0
1 0
LQ
1 0
1 0
1 0
7
4
4
4
4
4
4
4
4-.
4
4
4
4
3
3
3
2

14.74 59.0 8 1.27
20.12 40.5 8 1.06
23.15 92.6 8 1.85
18.35 73.4 8 1.49
14.77 59.1 8 0.86
14.10 56.4 8 0.99
14.21 56,8 8 1.81
11.61 46.6 8 1.29
7.13 28.5 8 1.23

12.37 49.5 8 1.65
9.46 37.8 8 2.23
9.51 38.0 8 1.66
9.20 61.3 4 0.86
9.34 62.3 4 1.23
8.82 58.8 4 1.64
7.59 63.3 4 1.14
6.57 54.8 4 0.95
6.16 61.6 4 0.76
4.69 46.9 4 1.12
7.46 74.6 5 1.58
6.90 69.0 5 1.08
6.97 69.7 4 0.77
5.08 50.8 3 0.90
.6.43 64.3 3 0.87
8.32 83.2 2 0.51
7.29 72.9 2 0.46
6.79 67.9 2 0.76
5.33 53.3 2 0.69
3.61 51.6 2 0.37
2.94 73.5 1 0.18
3.79 96.8 1 0.57
3.34 83.5 2 0.62
3.26 81.5 2 0.64
3.21 80.3 2 0.38,
3.04 76.0 3 0.74
3.04 76.0 2 0.55
3.54 88.5 2 0.29
4.55 113.8 2 0.28
2.81 70.3 2 0.25
2.78 .69.5 2 0.31
3.00 75.0 2 0.18
2.04 68.0 2 0.47
2.20 73.3 2 0.32
2.31 77.0 2 0.29
1.64 82.0 2 0.63

15.9
13.3
23.1
18.6
10.8
12.4
22.6
16.1
15.4
26.3
27.9
20.8
2 1 . 5
30.8
41.0
28.5
23.8
19.0
28.0
31.6
21.6
19.3
30.0
29.0
25.5
23.0
38.0
34.5 .-
18.5
18.0
57.n
31.0
32.0
19.0
24.7
27.5
14.5
14.0
12.5
15.5
9.0

23.5
16.0
14.5
31.5



Table . Waterfowl Bag Limits and Season Dates for Back Bay and Currituck
Sound.'%

Date Ducks Geese
Canada Goose

Cnot Season Dates/ Season

19 162’
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931

1 9 3 2
1933

:;;;5/
19362!
193711
193811
193951
1940
1941
1942
1943
1944
1945
1946
1947
1948

..: 1949
1950
1951
1952
1953
1954
1955
1956
1957

; 1958

(35)

25;;:;L/
2 5
2 5
2 5
2 5
2 5
25
2 5
2 5
2 5
2 5
2 5
1 5
1 5
1 5
1 2
1 2
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
7
4
4
4
4
4
4
4
4
4
4
.4
4

8 25
8 2 5
8 25
8 25
8 2 5
8 25
8 25
8 25
8 2 5
8 2 5
8 2 5
8 2 5
4 2 5
4 2 5
4 25
4 2 5
4 25
4 1 5
4 1 5
5 1 5
5 1 5
4 2 5
3 2 5
3 2 5
2 2 5
2 25
2 25
2 2 5
2 2 5
1 25
1 1 5
2 1 5
2 1 5
2 1 0
3 1 0
2 1 0
2 1 0
2 1 0
2 1 0
2 1 0
2 1 0

ll/ l-  21  1 (the same until
111 l-  21  1 1959)
111 l-  21 1
ll/ l- l/31
111 l- l/31
ll/ l- l/31
ll/  l- l/31
111 l- l/31
ll/ l- l/31
ll/ l- l/31
ll/  l- l/31
ll/ l- l/31
ll/ l- l/31
ll/ l- l/31
ll/ l- l/31
11/16-12/15
11/16-  l/15
11/16-  l/15
111 8- l/l2
11/20-12/19
11126-12125
11/27-12126
11/15-12129
11/15-12129
11/"2-12131
ll/  2-12131
ll/ 2- l/10
ll/ 2- l/10
ll/ 2- l/20
ll/ 2- l/20
11/23-  l/:6
121 8- 11  6
12/1,0-  l/ 8
11/29-  11  7
11/27-  11  5 ,
11/22-  11 5
11/17-  l/10
ll/ll-  l/  9
ll/lO-  l/lo*
ll/ 7- 1/15*
ll/ 7- l/l5
111  7- l/l5
11/14-  l/15



Table . (Cont'd) Waterfowl Bag Limits and Season Dates for Back Bay and
Currituck Soun.d.A/

Date Ducks Geese
Canada Goose

coot Season Date& Season

1959 3 2

196021 3 2
19611/ 3 2

196211 2 2
196351 3 2
1964 3 3

3 11/20-  l/ 8 (11/10-l/8
in NC only)

'6 11/19-  11 7 11/9-l/7
6 NC 11/21-12/30* 11/10-l/8

Va ll/lO-12/19
6 ll/lO-12/29 11/10-l/8
8 11/16-  l/ 4 11/7-l/15
10 11/14-  11 2

From 1918 through 1926 on Back Bay 35 ducks, geese, and brant permitted
in the aggregate.
From 1916-1929 on Back Bay no hunting was permitted on Wednesd.ays,
Saturdays, or Sundays, and this applied to Currituck Sound (about  the
same period.
Seasons in those years denoted with an asterisk varied slightly between
Back Bay and Currituck Sound and outside dates are shown here.
At least through 1930 season limits were specified, e.g. in 1930
limits were 350 ducks, 250 coot, and 50 geese per season. Possession
limits thereafter have with few exceptions been double the daily bag
limits.
The numerous exceptions through the years on swan, snow geese, wood
duck, canvasback, redhead, ruddy duck, bufflehead, etc., should be
checked for specific regulations in any year.

:





Table . Approximate Location of Hunting Clubs and Lodges

1. Westchester Gunning Association
2. Powhatan Fowling Club
3. Langhorne-Putney
4. Piney Point Gunning Club
5. Princess Anne Club
6. Ragged Island Gunning Club
7. Chanty Neck Club, Inc.
8. Drum Point Gunning Club
9. Henry and Rufus Keirn
10. Ogden Reid and G. V, Rogers
11. Pellitory Gunning Club, Inc.
12. Pocahontas Fowling Club
13. W. E. Corey
14. Dixon
15. Reid
16. Morse Point Gunning Club
17. Knott Island Gunning Club, Inc.
18. Currituck Sound Shooting Club
19. Knapp
20. 'Newport News Ducking Club
21. Barbour
22. Virginia-Maryland Gunning Club
23. False Cape Gunning Club
24. False Cape Battery and Blind Ducking Club, Inc.
25. Swan Island Club
26. Launch Shooting Club
27. Bell Island Club
28. Monkey Island Club
29. White
30. Currituck Club
31. Pine Island Club.
32. Narrows Island Club
33. Ball Island Gunning Club
34. Back Bay Gunning Club
35. Horse Island Gunning Club
36. White Marsh Fowling Club
37. Neff and Thompson Gunning Club
38. Horton
39. Richmond Gunning Club
40. Tully  Williams
41. Hampton Lodge
42. ,,Whale Head Club
43. Dews Quarter Island Club

in 1927.



Table . Annual Kill of Dabbling Ducks, Diving Ducks, To.tal...Ducks.,  Canada Geese,-
and Total Waterfowl Per Man Day of Hunting from 1872 to 1962 from Hunting Club Records on
Back Bay, Virginia, and Currituck Sound, North .Carolina.

Total Canada Total -xtF-L

Year Dabblers Divers Duck& Geese WaterfowlY Man Day&
(d,.,l'LQ  Few  L
JiILcL  b

1872
1873
1874
1875
1876
1871
1878
1879
1880
I-8&1
1882
188?
1884
1885
1886,
1887
1888
1889
189%
1891
1892
1893
1895
1895
1896
1897
1898
1899
1900
1901
190.2
1903
1904
1905

3.33. 1.79
4.30 2.88
2.02 a.8 3.38 '*'
l.l. 2.83 _
1.45 1.44
1.71 3.1
2.80
4.65 1.16yv-.-.--_M----
2.8'3 1.68
2.29  3.5
1.12
7.04 /-~-
1.17
3-55 13
9.59
-6 -~.
6.77

19.402_-
8.59

6.37
1.31 3-O
0.99-----.__
0.81

-.

0.79
1.47 18-3
2.03-_
1.61.

11.71 1.39 _-
13.99 - .
12.45
18.23 "-'
20.59 0 . 7 6___~ ~.-_
15.22 -5x6--
19.89 1.84
16.30 I'.' 2.92 \.Q
12.53 1.01
.---- . -

12.68 0.81
19.94 1.27
8.03 0.49

II.05 0.79
9.11 0.49.
8.04 0.53
7 . 5 6 0.54
9.90 0.64

so.94 0.57
11.35 0.75
11.49 0.65
11.40 0.64
8.39 0:49

12.98 1.29
11.76 0.76
15.00 0.74
17.40 1.26
12.14 lT.11
11.28 0.78
13.00 0.73
14.84 0.80
22.10 1.05
12.10 1.58
13.81 2,77
11.21 2.21
14.66 2.67
17 ."lO 2.21
15.28 2.03
16.88 2.24.
25.20 2.29
16;72 1.72
21.46 1.50
21:85 2.28
17.30 1.98

13.49
21.21
8.53

11.88
9.70
8.61
8.14

10.57
11.53
12.17
12.20
12.08
8.90

14.34
12.56
15.76
18.67
13.38
12.09
13.76
15.72
23.21
13.75
16.66
13.49
17.37
19.34
17.36
19.14
27.53
18.52
23.02
24.15
19.40

# 47 ( 47)-,&39
67 ( 67)- J~ZI
5 7 (llO)-  4%
80 (169)~-  95O

1 5 6 (253)-  /5’3---
1 2 1 (223)-  joIf?--
206 (340)-  lb77 -
1 1 1 (205) - /173-

1 6 5 (245)-  60~'
1 3 3 (183) - /b/9  -
206
1 1 5

(267)-  .25)3-L
(210)-.  1389

117. (283).'-  /cd\  r---'-
3 2 7 (423)-  YbS9 ,-
1 1 9 (190)-
214 (292) - ‘y9su> 3373
222
2 1 1

(301) - Y/Y5<
(300)--323

268 (381)-  3J+::
1 7 6 (292)-  2%,-Z-2
1 5 2 (225) - ~a~~~-
1 5 1 (252) -3co/,,
333 (391)-  qL-79
225 (290) - 37y9  A-,/
233 (324) .. 3&j
215 (315)-  31354
213 (367)
298 (481)

- J//j-"-/
- G7.3

288 (512) -~S/L/
3 7 0 (566) -299 (485) -5g37  IDi&+@---/

257 (456) -LT/(o  --'-
504 (662)
483 (649)

-IF,-fLH,.
- 9370



Table "'. (‘C.ont’ d.)..  1nn&a,  .K.ilr  af.  Dabbling  fiaek'k;;, Diving Ducks-;- Total Ducks, ~&r&la  .Ceese.  " *.
and Total' Waterfowl Per Man Day of Hunting from 1872 to 1962 from Hunting Club Records on
Back Bay, Virginia, .and  Currituck Sound, North Carolina;,,.

Total, Canada Total
Year Dabblers Divers Duck& Geese Waterfowl?./ Man Days31

1906 11.39 1.25
1907 0.77
1908 1.62 1t3
1909 18.60 _--l  . 51
1910 13.62----.-- 1.46
19li 19.53

16.14 Id"
1.23

1912 0.95 It",,
1913 17.95 1.361915 15.  5i _---.-.__l_x.*  35

1915 14.55 1.031916 18.25 /(9Uo  1.36 2' 3

1917 15.84 5.5s
1918 13.22 1.07
1919 13.02 2.02
1920 15.45 IQ- 3.09 P

1921 15.24 2%Z?/-1922 -lx3-r _- ~. ./---- 1. 88

192i 12.33 .1.37
1924 13.32 11x2. 0.80 \'A
1925 10.79 0.65---.1926 6. 13 "ti-.‘Gj .._

1927
1928
'1929 8 1 7_____ .~ -~..-t..- 1.09
1930

--..__
7.44

__ --_ ._-.  -~
0.80

1931
~-7,  -jI

0.40 5
r1932 0.34

1933 _-
1934

6.77--__-
5.96

0..  64
0.44

1935 5.40 ill
j ,io

0.69 ;
1936 4.26 0.34 l

1937 6.92 0:36 _- - &----y-1g38 -_.--.- ---.__._,,, 0.76 o1
1939 i.04  ,i
1940 0.81

15.48
16.21
14.78
20.30
15.30
20.94
17.68
19.49
17.02
15.85
19.76
2 1 . 6 7
14.74
2 0 . 1 2
23.15
18.35
14.77
14.10
14.21
11.61
7 . 1 3

12.37
9.46
9.51
9.20
9.34
8.82
7.59
6.57
6.16
4.69
7.. 46
6.90,
6.97
.5.08

1.00 16.56
1.50 I7:81
1.56 16.53
2,99 23.47
1.40 16.89
2.57 23.79
2.04 20.00
2 . 5 2 22.02
2.36 19.38
1.94 17.79
1.64 21.81
2.50 24.20
1.27 16.01
1.06 21.17
1.85 25.00
1.49 19.84
0.86 15.63
0.99 15.09
1.81 16.03
1 . 2 9 12.91
1.23 8.39
1.65 -14.11
2.23 11.69
1.66 11.17
0.86 10.67
1.23 10.57
1.64. 10.46
1.14 8 . 7 3
0.95 7.52
0.76 6.92
1.12 5.81
1.58 9.04
1.08 8.54
0.77 7.77
0.90 6.00

3 6 1 (539) -s97&--
450 (622)-  8.015”
496 (659) - 8Iy'j5 5 2 - 129;s  --+--

5 7 7 - 97&7/
538 - /2797--
5 9 6 - l/?LQ~,
5 8 5 - lL8d-L
5 2 1 - -  /8cr--JI- .
484 -.--.-  &I 0656 -- 1330  /

32 2 - 7792 <
415 (o&y-d:
418 - 8 v-f9  “---/
492 -
566 -
816
793
- /27sz'j
- )1?cPb  /

814 - ,3N8-/
6 7 1

685

-- ws3-y

649
- s7q7/y’
- 9fV

7 7 2 L 9025  -Y
636
555
- -7lOp)

- -  5-322

-892 -



Table . (Cont?d)  -Annual .Kill-.gf:  Dabbling DuckZ;  Diving Dtds.,. Total Ducks;Canada.rCeese, . . .._
and Total Waterfowl Per Man Day of Hunting from 1872 to 1962 from Hunting Club Records on
Back Bay, Virginia, and Currituck Sound, North Carolina?; ':

Year Dabblers
Total Canada

Divers Ducks&/ Geese Man Day&' /

1941 .
194?
1943
1944
1945
1946
1947
1948
1949

l 1950

1951

19 5 2

1 9 5 3

1955
_.  .., -

1955
1956
1957
1958
1959
1960
1961
1962!!
Total:

a

5.40_  0.93 6.43 0.87 7.46 865 - LOG37
6.29  1.95 8.32 0.51 8.85 594 -i- 5257
;-;;  .5L is;;  . /.dp

3:73 1.35

6.79 7.29 0.46 0.76 7.58 7.79 938 592 -"-...---.-,- qlJ 7 IlO  I 1 i

5.33 0.69 6.16 1,053 6wo  6 '
2.73 0.60 ' 3.61 0.37 3.98 5 9 5

1.82
2.42 2-3 .i:ii  0.8 ",:',,"

0.18 3.22 446

---~.230$/  11

- - - t1csI,
0.57 5.02 740

2.31 052 3.34 0.62 4.51
- 3-),5v/

&-....-.-L  _- _ 939- /
2.15 -- 0.81' 3.26 0.64 4.31

4235
949 J

;*;; d.2.  0.85 0.58 Oab

2 : 42 0.33

3.21 3.04
'-tow

0.74 0.38 4.29 3.83 865
1,072

- - 33\3  “J

- - __,___.

____.  -\

3.04 0.55 4.03--.---  ~.~ w.__. .

1,214
2.82 0.47 3.54

or29
3.91 1,138 -

;:9';  2.b ;I;; 0.-l 2.81 4.55 0.28 0.25 .3.20  4.97 893
TgLJ  y$+g

1,232
- 379 2j

J/
2.22 0.50 2.78 0.31 3.14-..__.  ___.. -.- 1,086
2.30 0.66

sq IQ
3.00 0.18 3.29

,*q 0.32 '* 4

1,185 - /

A:82  in;; _~~-  0....43----  0.32 2.04 0.47 2.57 1,140

3899  J

2.20 2.31 0.29 0.32 2.64 2.63 1,256 1,142 -----23930 r/3303

1.39 0.75 1.64 0.63 \, 2.47 1,101 - $5
47,538 (51,668?/)'.

L/ Includes mergansers and unidentified ducks.
2/ Includes coots, swan, and snow geese.
j/ Man'days  for total ducks, canada  geese, and,total  waterfowl-in- parenthesis.



Table. . Average Kill of Waterfowl by Species, Per Man Day of Effort, 11in Five Year Intervals- from 1872 - 1962;
as Determined from Hunt Club Records of Back Bay, Virginia, and Currituck Sound, North Carolina.

pSeason Mallard Black Gadwall Bald ate Pintail
I

l-872-1873
,1874-1878

1879-1883
1884-1888
1889-1893
1894-1898
1899-1903
1904-1908
1909-1913
1914-1918
1919-1923
1924-1928
1929-1933
1934-1938
1939-1943
1944-1948
1949-1953

r' 1954-1958
1959-1962

* * *

0.18 0.47 0.19
0.26 0.38 0.05
0.87 1.30 0.57
2.02 3.47 0.47
2.01 4.12 0.30
3.98 6.65 0.70
3.40 4.96 0.64
1.67 6.39 0.70
2.24 6.13 0.94
1.38 4.73 0.82
0.96 2.76 0.63
0.56 2.10 0.24
0.23 1.37 0.11
0.17 1.05 0.13
0.12 0.63 0.19
0.16 0.34 0.20
0.25 0.24 0.21
0.20 0.35 : 0.09

* *
0.77 0.29
1.45 0.68
2.04 0.52
2.70 1.48
3.61 1.15
3.44 1.62
2.06 1.75
2.72 3,90
2.30 3.02
2.15 4.04
1.66 2.83
1.60 2.88
0.99 2.20
1.28 2.80
0.98 0.96
0.65 0.57
1.13 0.44
0.52 0.35

0.19
0.16
0.17
0.32
0.44
0.87
0.55
0.91
0.71
0.33
0.40
0.39
0.33
0.42
0.28
0.21
0.18
0.16

* * 114
0.06 2.15 620
0.05 3.03 -730
0.01 5.48 9 9 9
0.00 10.46 958
0.03 11.66 1,219
0.10 17.36 1,512
0.14 13.50 2,294
0.18 16.47 2,848
0.28 15.62 2,398
0.05 13.50 3,085
0.04 9.28 3,591
0.03 7.80 2,370
0.06 5.29 2,087
0.05 5.90 3,729
0.05 3.21 3,772
0.02 2.15 5,039
0.02 2.47 5,534
0.01 1.68 4,639

1;! 1872-1873: a two year average; 1959-1962: a four year average.
2/ Predominately green-wing teal.
* No data available.



Table . (Cont'd) Average Kill of Waterfowl by Species, Per Man Day of Effort, in Five Year I.nterval&  from 1872 -
1962; as Determined from Hunt Club Records from Back Bay, Virginia. ,, ,. ., ,) and Currituck Sound, North Carolina.

Total

1872-1873
1874-1878
1879-1883
1884-1888
1889-1893
1894-1898
1899-1903
1904-1908
1909-1913
1914-1918
1919-1923
1924-1928
1929-1933
1934-1938
1939-1943
1944-1948
1949-1953
1954-1958
1959-1962

7k 7k 7t * Jc 16.95 16.95 7k

0.39 1.22 0.44 2.05 0.00 0.56 4.76 0.00
0.53 0.31 0.33 1.17 0.00 0.37 4.57 o.,  00
0.35 0.24 0.81 1.40 0.00 1.46 8.34 0.00
0.13 0.07 0.44 0.64 0.00 0.49 11.59 0.00
0.20 0.14. 0.13 0.47 0.00 0.92 13.05 o.qo
0.12 0.26 0.20 0.58 0.00 0.49 18.43 0.00
0.31 0.68 0.31 1.30 0.01 0.60 15.41 a.04
0.19 0.44 0.48 1.11 0.14 0;31 18.03 0.00
0.19 1.06 0.32 1.57 0.16 0.35 17.70 0.00
0.23 1.01 0.37 1.61 0.00 0.45 15.56 0.00
0.12 0.59 0.14 0.85 0.00 0.26 10.39 0.02
0.18 0.30 0.18 0.66 0.00 0.50 8.96 0.00
0.05 0.04' 0.25 0.34 0.00 0.31 5.94 0.17
0.23 0.29 0.66 1.18 0.00 0.16 7.24 0.06
0.27 0.31 0.40 0.98 0.00 0.26 4.45 0.19
0.08 0.28 * 0.20 0.56 0.00 0.39 3.10 0.44
0.09 0.24 0.27 0.60 0.00 0.12 3.19 O..lO
0.00 0.00 0.33 0.33 0.00 0.02 2.03 0.10

l-/ 1872-1873: a two year average; 1959-1962: a four year average.
21 Includes Redbreasted, Hooded, and American' Mergansers.
* No data available.

0.06 7k ;r, 1'7.01 114
0.99. 0.00 0.09 5.84 620
0.98 0.00 0.07 5.62 730
1.43 0.00 0.05 9.82 999
1.34 0.00 0.09 13.02 958
3.11 0.00 0.09 16.25 1,219
3.27 0.00 0.08 21.78 1,512
2.31 0.01 0.10 17;87 2,294
2.29 0.01 0.18 20.51 2,848
1.91 0.00 0.11 19.72 2,398
1.19 0.00 0.00 16.75 3,085
1.66 0.01 0.00 12.08 3,591
1.32 0.00 0.00 10.28 2,370
1.12 0.00 0.00 7.23 2,087
0.74 0.00 0.00 8.04 3,729
0.57 0.00 0.00 5.21 3,772
0.59 0.00 0.00 4.13 5,039
0.26 0.00 0.00 3.55 5,534
0.42 0.00 0.00 2.55 4,639



Table 0 The Average Kill of Waterfowl by Species, Per Man Day of Effort, in Five Year Intervals- I-/ from
1872 - 1962 Expressed as a Percent of,the  Total Kill; as Determined from Hunt Club Records of
Back Bay, Virginia, and Currituck Sound, North Carolina.

Season

Total
% % % % % .% % Total Waterfowl

Mallard Black Gadwall  Baldpate Pintail  Tealz/  Shoveler Dabbler Per Man Day

1872-73 9< >'( * ik Jc Jc Jr * 17.01
1874-78 3 8 3 1 4 5 3 1 3 7
1879-83

5.84
4 7 1 2 6 12 3 1 54 5.62

1.884-88 9 1 3 6 2 1 5 2 0 5 6 9.82
1889-93 1 5 2 7 4 2 1 1 1 2 0 8 0 13.02
1894-98 1 2 2 5 2 2 2 7 3 0 7 1 16.25
1899-1903 1 8 3 1 3 16 8 4 0 80 21.78 ~
1904-08 1 9 2 8 3 1.1 1 0 3 1 7 5 17.87
1909-13 8 3 1 ..4 1 3 1 9 4 1 8 0 20.51

I 1914-18 1 1 3 1 5 1 2 1 5 4 1 7 9 19.72
1919-23 8 2 9 5 1 3 24 2 0 8 1 16.75
1924-28 8 2 3 5 1 4 2 3 ' 3 1 7 7 12-08
1929-33 5 20 2 1 6 2 8 4 0 7 5 10.28
1934-38 ? 1 9 2 14 3 0 4 1 7 3 7.23
1939-43 2 1 3 2 1 6 3 5 5 0 7 3 8.04
1944-48 2 1 2 -4 1 9 1 8 5 1 6 1 5.21
1949-53 4 8 5 1 6 14 5 -0 5 2 4.13
1954-58 7 7 6 3 2 12 5 1 7 0 3.55
1959-62 8 14 4 20 1 4 6 0 6 6 2.55

Average 1872-1943 9 2 2 3 1 6 1 7 3 1 7 1
Average 1944-1962 5 1 0 5 2 2 1 5 5 1 6 2
Average 1872-1962 .8 1 9 4 1 8 1 6 4 1 6 9

L/ 1872-1873: a two year average; 1959-1962: a four year average. .
2/ Predominately green-wing teal.
Jc  : No data available.



Table 0 (Cont'd) The Average Kill of Waterfowl by Species, Per Man Day of'Effort,  in
1872 - 1962 Expressed as a Percent of the Total Kill; as Determined from Hunt
Virginia, and Currituck Sound, North Carolina.

Five Year. Interval&-' f r o m
Club Records of Back Bay,

‘,

Season

%

% % % Total
Redhead Canvasback Blackhead Diver

.% % ,.% Total..; %

% Canada Snow ,%' Waterfowl
Coot 'Geese Geese Swan Per Man Day

1872-73 * >k * * * 100 100 ," * 0 3;. -k1874-78 17.017 21 '7 35 0 10 82
0 17 0 1 5.84

1879-83 9 6 6 21 0 6 81 0 18 0 1 5.62
1884-88 .4 2 8 14 0 15 85 0 14 0 1 9.82
1889-93 1 1 3 5 0 4 89 .o 10 0 .l 13.02
1894-98 1 1 1 3 0 6 80 0 19 0 1
1899-1903 1 '1

16.25
1 3 0 2 85 0 15 0 0 21.78

1904-08 2 4 2 8 0 3 86 0 13 0 .l 17.87
1909-13 .l 2 2 5 .1. 2 88 .o .' 11 0 1 20.51
1 9 1 4 - 1 8 1 5 2 8 1 '2 90 0 10 .O 0
1919-23

19.72
1 6. 2 9 0 3 93 0 7 0 0 16.75

1924-28 1 5 1 7 0 2 86 0 14 0 0 12.08
1929-33 2 3 2 7 0 5 87 0 13 0 0 10.28
1934-38 1 1 3 5 0 4 82 2 16 0 0 7.23
1939-43 3 '4 8 15 0 2 90 .l 9 0 '0 8.04

:1944-48 5 6 8 19 0 5 85 4 11 0 0 5.2-l
1949-53 2 7 5 14 0 9 75: 11 14 0 0 4.13
1954-58 2 7 8 17 0 3 90 3 7 0 01959-62 0 0 3.5513 13 0

1 80 4 16 0 .o 2.55

.Average 1872-i943 3 4. 3 10 0 7 86 0 13 .O 1
'Average 1944-1962 2 5 .8~ 16 0 5 83 6 12 0 0
Average 1872-1962 2 5 4 12 .' 0 7 86 1 13 0 0

:

A/ 187271873:  a two year interval; 1959-1962: a four year interval.
2/ Includes Hooded, American, and 'Redbreasted Mergansers.
'k No data available.



Period

Figure . Man-days of Hunting and Average Waterfowl Kill Per Man-day by 5 Year
Periods 1872-1962 from Ten Hunting Club Records on Back Bay, Virginia,
And Currituck Sound, North Carolina.
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Figure . Annual Dabbling Duck Kill Per Man-day of Hunting from Ten
Hunting Club Records on Back Bay, Virginia, and Currituck
Sound, North Carolina, 1874-1962.
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Figure . Annual Diving Duck Kill Per Man-day of Hunting from Ten Hunting
Club Records on Back Bay, Virginia, and Currituck Sound, North
Carolina, 1874-1962.
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Figure . Average  Number  of Black  Duck, Mallard,  and Pintail  Per
Man-day of Hunting  from  Ten Club Records  of Back  Bay,
Virginia, and Currittick,  North  .Carolina, by 5 Year
Periods  1874-1962.
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Figure . Average Number of Baldpate, Gadwall,  and Teal Per Man-day
of Hunting from Ten Club Records of Back Bay, Virginia,
and Currituck Sound, North Carolina, by 5 Year Periods
1874-1962.
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Figure . Average Number of Canvasback, Redhead, and Blackhead Per
Man-day of Hunting from Ten Club Records of Back Bay,
Virginia, and Currituck Sound, North Carolina, by 5 Year
Peribds,  1874-1962.
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Number of Waterfowl Hunting Blinds on Back Bay and Currituck Sound

Some of the records of the numbers and types of blinds on Back Bay and
Currituck Sound have been lost; all were difficult to substantiate.
Recently the blinds on Back Bay comprised about 26 to 33 percent of the
total on the Back BayeCurrituck  Sound Area. The relationship of the
number of blinds on the two areas has probably been fairly constant.

If this is true, the number of blinds on the area in recent years iis
two to four times the number from 1923-35. Number,of  blinds is not
directly comparable to hunting pressure; but Critcher and Barber's
estimates of man-days of hunting compare roughly to the number of
licensed blinds. The.number  of blinds might be considered a rough index
to hunting pressure.

Batteries, or sink boxes, were declared illegal after 1935. The number
on Cunrituck  Sound varied from 23 to 42; on Back Bay in 1930 there was
a regulation limiting the number of sink boxes to 50, and I believe this
had been in effect for several years.

14



Table . Available Records of
and Currituck Sound.

Licensed Waterfowl Blinds on Back Bay

Winter of

Total Blinds
Back Currituck
Bay Sound

(Sink Boxes or Batteries
on Currituck Sound&/-j

1921
l-923
1924
1925
1926
1927
1928
1929
1930
$931
1932
$933
1934
1935
1947
I.948
1949
1950
195i
1952
1953
1 9 5 4
1955
1956
1957
1958
1959
1960
1961
1962

219
226
230
22521
278.
265
268
269

i

134
162
180
240
251
266
270.
3 2 2
239
240
251
1 9 9
1 3 7
4 5 7
5 2 2
554
611
654
655
6 7 9
6 7 5

6 2 7
6 4 9
600
605
5 8 9
558
551

34
3 6
4 0
3 9
3 6
3 9
3 5
4 2
3 5
3 0
25
2 3

l-/  Records not located.
2/ There was a limit of 50 sink boxes and 27 mat blinds in Back Bay in

1930, but no records located on the number of bush blinds.
21 In 1958, there were also 77 shore blinds and an estimated 2:4  unlicensed

marsh blinds. Probably about the same number of shore blinds and
unlicensed marsh blinds existed in the other years.

A/ Included in total blinds on Currituck.



WATERFOWL POPULATIONS

Midwinter Waterfowl Inventories of Back Bay, Virginia, 1937-1965

The first waterfowl inventory of Back Bay was conducted in 1937. The data
could either not be located or separated from total counts for 1941, 1946,
1948, 1952, and 1953. After 1958, the inventory data collected by the study
personnel on Back Bay served as part of the official midwinter inventory.
However, on Currituck Sound from 1960 on, the game management agent con-
ducted an individual survey, and some minor differences exist because of
different dates, different observers, etc.

The lowest waterfowl population recorded on a midwinter inventory of Back
Bay was 9,925 in 1937. Populations increased progressively to the midwinter
inventory of January 21, 1943, when the highest population recorded on any
of the surveys occurred with 363,050 waterfowl. On that inventory 150,000
canvasback, 70,000 redhead, 40,000 scaup, and 60,000 coot were recorded,
which were individual peaks for these species.

A decline in waterfowl to 20,500 occurred in 1944, the year after the peak,
and thereafter a slow general increase continued to the second highest peak
of 137,670 total waterfowl in 1956. The population of 45,000 snow geese
in 1956 was partially responsible for the second peak in total waterfowl.

A general decline followed in 1957 to the third lowest population recorded

1.

of 15,015 total waterfowl. The decline continued in 1958 to the second
lowest population of 12,209. It tended to increase to a 3-year plateau
of 64,000 to 68,000 in 1960-63 and then declined in 1964 and 1965.

.

The trends in dabbling duck populations on Back Bay from the midwinte.r
inventories have been somewhat different than total ducks. The dabbling
duck populations increased from a moderate population of 3,050 in 1937 to
the highest peak of 38,500 in 1942. They dropped in 1943 and stayed
between approximately 4,000 to 8,600 until they increased to about 30,000
in 1950 and 1951. About 18,000 dabbling ducks were recorded in 1954 and
1955 with another increase to over 28,000 in 1956. With the exception of
the 24,610 recorded in January 1963, the population of dabbling ducks
has remained below 10,000 since 1956. The record low was 798 in 1959.

I

i

L-. _

The midwinter inventories indicated diving duck use of Back Bay was even
more erratic. From a population of 3,875 in 1937, the diving duck popu-
lation erratically increased to 49,000 in 1942, with a great increase
to 270,000 in 1943. It declined to a few thousand each year until it
increased to a 6-year plateau of about 22,000 to 32,000 from 1950
through 1955. The diving duck population declined rapidly from 13,800
in 1956 to none in 1960. After an increase to 3,285 in 1961 the popu-
lation of diving ducks increased to 15,815 in 1962. In the period 1963
through 1965 it ranged only from 575 to none.

*

!b. . . .

The coot population on the Back Bay midwinter inventories ranged from
none to 60,000. The population increased from a couple thousand in
1937 to 60,000 in 1943. From 1944 to 1948, only 1,100 to none were
recorded. From 1949 to 1956 the populatiqn  of coots was relatively
stable between 15,500 and 25,000. In the next 9 years through 1965, :
the peak was 3,350 in 1961, and none was recorded in 1960, 1963,
1964, or 1965.



The Canada goose populations recorded on the midwinter inventories ranged
from a low of 1,000 in 1937, the year the national refuge was established,
to 26,285 in 1961. The population tended to increase to a peak of 20,000
in 1943. Except for 12,000 in 1950, the population was below 10,000 until
1956 when 18,700 Canada geese were recorded. In the next 9 years through
1965, the population barely exceeded 6,000 except for 22,320 in 1961 and
the'peak of 26,285 in 1963.

The snow goose populations on Back Bay have been erratic, but tended to
increase. Because of their frequent use of marshland on the Virginia-
North Carolina Stateline, they will be discussed only for the entire area.

The whistling swan populations increased from zero in 1937 to 5,000 in
1942. It declined to zero in 1947 and then tended to increase to 7,150
in 1956. The swan population dropped to 593 in 1957 and then increased
progressively to 9,430 in 1961. The population dropped to 3,940 in
January 1962, but reached a peak of 12,535 in January 1963. Only 78 and
77 whistling swan were recorded on the 1964 and 1965 midwinter inventories,
respectively. Because swans feed almost exclusively on submerged aquatic
vegetation, they seem to be a good yardstick to judge the habitat,
Attention is called to the reportedly good growths of vegetation in
1955-56 and 1961-63 with correspondingly high swan populations. Extremely
low swan populations occurred on Back Bay in the winters of 1963 and 1964--
the two years of lowest aquatic vegetation production.

Midwinter Waterfowl Inventories of Currituck Sound, North Carolina, 1942-1965.

The peak populations of 1,016,870  and 704,300 waterfowl in 1942 and 1943,
respectively, on Currituck Sound occurred in the same years as the peaks
on Back Bay. The midwinter inventory of 1942 listed, in part, the follow-
ing species populations: Canvasback 285,000, redhead 274,000, baldpate
73,000, pintail  44,000, ruddy duck 42,000, scaup  30,000, etc.

Waterfowl populations on Currituck Sound declined erratically from 384,150
in 1944 to 76,820 in 1953. In 1946 only 7,275 waterfowl were recorded,
but this apparently was a temporary situation reportedly caused by weather
and water levels. Since 1953 the population has fluctuated every 2 to 3
years, from a high of 229,900 in 1955 to a low of 59,844 in 1959.

On Currituck Sound the dabbling duck population dropped from the 1943
peak of 178,900 to 800 in 1946. Since that time it has erratically
fluctuated from approximately 9,000 to 37,000. The peak of 37,000
occurred in January 1956, and the recent low was 4,731 in 1959.
Currituck dabbling duck populations have exceeded those of the smaller
area of Back Bay, except on the 1950, 1954, and 1963 midwinter inventories.
No definite parallel relationships between the dabbling duck populations
on the two areas are apparent, although a few high.populations  coincide.

A peak of 652,600 diving ducks was recorded in January 1942 on Currituck
Sound. The population dropped to 125,000 by 1944, and other than the
previously mentioned desertion of the area in 1946, declined to 18,227
diving ducks in 1949. There was a slight increase the next 3 years to

.
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30,300 in 1952, followed by a decline to 5,925 in 1954. In 1955, there
was an increase to 28,500 diving ducks and a drop to the low of only 245
in 1957. Thereafter there was a progressive increase to 31,400 in 1961,
a decline to 2,700 in 1963, and about 20,000 in 1964 and 1965. The popu-
lation of diving ducks on Back Bay was approximately the same or slightly
exceeded the population on Currituck Sound in 1943, 1950, 1951, 1954,
1955, 1956, 1957, and 1962. In the other years the Currituck population
was roughly, 3 to 15 times greater.

Ignoring 1946 because of adverse conditions, the coot population on
Currituck Sound generally varied between 100,000 and 200,000 from 1942
to 1950. Between 1951 and 1954 it ranged from 30,000 to 67,000. In
1955 the coot population increased to 105,000 and then declined to
9,700 in 1958. For the next 7 years the coot population varied from
10,000 to 45,000. Although not correlated with the coot populations on
Back Bay, both areas have shown a declining population. Currituck Sound
appears to have been the more dependable habitat for coots.

There was an irregular decline in the population of Canada geese on
Currituck Sound from highs of 50,000 to 60,000 in 1942 and 1943, to a
low of 6,000 in 1953. It increased to over 20,000 in 1955 and 1956
and then dropped to roughly half that number in the period 1957-59.
Since 1960 it has varied between 20,000 and 55,000 Canada geese. Fre-
quently high Canada goose populations on Back Bay and Currituck Sound
coincided, rather than.a  low population on one area being the result of
a high population on the other area. Canada goose populations in Curri-
tuck Sound always exceeded those of Back Bay, except during the unusual
conditions in 1946. Populations of about the same level occurred on
both areas in January 1956 and 1963, which were incidentally two of the
better years for aquatic plant production.

Whistling swan populations on Currituck Sound varied from 500 to 22,000.
From 21,000 in 1942 there was an erratic dec,line  to populations of less
than 8,000 until 1956, when 10,300 were recorded. After a drop to 1,885
in 1957 the number of swan recorded on-each midwinter inventory increased
to 15,000 in 1961. The population dropped to 7,500 in 1962 and then
increased to the peak population of 22,300 in 1964. It dropped again to
6,200 in 1965. Generally the trends were similar on both Back Bay and
Currituck Sound, and, except in 1947 and 1964, it does not appear that
one area was used at the exclusion of the other area. In 1964, food
conditions were poor for swans on Back Bay and only 78 were recorded,
whereas food conditions were adequate on Currituck Sound.

Swans were always recorded in greater abundance on Currituck Sound except
in the winter of 1962-63, the year of peak use on Back Bay. t

Combined Midwinter Inventories of Back Bay and Currituck Sound, 1942-1965.

The peak population of 195,700 dabbling ducks on the total area occurred
in 1942. The dabbling duck population varied from 15,000 to 65,000 after
1942, with lesser peaks in 1951, 1956, and 1963. The 1.0~ of 5,500
dabbling ducks was recorded in January 1959,
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Diving duck populations on the entir,e  area declined after the peak of
701,600 in 1942. Smaller peaks of 55,000, 51,200, 34,500, and 20,500,
occurred in 1951, 1955, 1961, and 1964, respectively. A low of 1,717
diving ducks was recorded in January 1957.

The peak coot population of 225,000 on the entire area occurred in 1943.
Lesser peaks of 130,000, 48,350, and 39,500 occurred in 1955,,1961,  and
1965, respectively. The general decline is obvious. The lowest popula-
tion of only 10,000 was recorded on the January 1963 midwinter inventory.

Canada goose population peaks on the entire area of 80,000, 40,900,
77,320, and 57,285 occurred on the 1943, 1956, 1961, and 1963 January
inventories, respectively. The low of 11,157 occurred in January 1957.
Average or higher Canada goose populations used the area during the study.

Annual comparison of.the  greater snow goose population can only be made
on the entire area, because of its persistent use of marsh areas near
the Virginia-North Carolina Stateline, and their habit of temporarily
moving en masse. For this reason, I suspect that certain errors of
omission or duplication have occurred in the midwinter inventory of
snow geese in some years. The differences resulting from my continuous,
count of the entire Back Bay-Currituck Sound Area, and the compilation
of the "official" count using my Back Bay data and the game management
data for Currituck Sound have been as follows:

1959

Data by Sincock "Official": Data
Back Bay Currituck Total Combined Inventories
18,500 10,500 29,000 29, ooo*

1960 14,300 27,200 41,500 39,300
1961 15,900 16,850 32,750 ,44,900
1962 35,000 '7,880 42,880 54,000
1963 0 28,000 28,000 47,000
1964 25,010 4,230 29,240 44,010
1965 29,300 5,110 34,410 31,900

'k In 1959 my data were used for the entire area.

The difficulty of estimating the number of snow geese in an undulating
flock has been mentioned and the point here is not which observer was
the more accurate; the accuracy in question is which flocks using either
side of the Stateline were included in the "official" data for Currituck
Sound along with my "official" data for Back Bay.

The decline indicated in my data in 1961 is in agreement with the
observed low reproduction rate of only 2 percent that winter.

Regardless of which data are used, the disparity is not too great for
the period 1959 through 1965. However, the problem existed in the area
prior to that period.

Accepting the combined inventories from 1942 on at face value, the greater
snow goose population erratically increased from the low of 2,300 in 1942
to a high of 66,200 in 1956. It generally varied between 20 to 40 thousand
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in that period. After a drop to 25,000 in 1957 there was a general
increase to 54,000 in 1962, followed by a decline to 31,900 in 1965.
I postulate that some duplication occurred in the inventory of 1956
and peak populations did not occur until the early 1960's.

Whistling swan populations on the entire area declined from the peak
of 25,970 in 1942 to 3,066 in 1949. It generally increased to 17,450
by 1956, and then dropped to the record low of 2,478 in 1957. The swan
population increased progressively to a near-record peak of 24,430 in
1961. After a decline in January of 1962, it again reached about 23,000
in 1963 and 1964. In 1965 it dropped to 6,277.

The waterfowl population on Back Bay, Virginia, and Currituck Sound, North
Carolina, as shown by the annual midwinter inventories each January, de-
clined from over a million in 1942 and 1943 to about '200,000 in 1954. It
increased to about 300,000 in 1955 and 1956, but rapidly declined to the
lowest population of only 78,000 in 1957. The population has fluctuated
between 88,000 and 256,000 since 1957.

Aerial Waterfowl Inventories of Currituck Sound, 1950-1952.

The North Carolina Wildlife Resources Commission conducted the first biweekly
waterfowl inventories of Currituck Sound during the winters of 1950,
1951, and 1952.

Peak populations of certai,n  waterfowl groups and species each year were
as follows:

1950 1951 1952
Dabbling ducks 19,645 28,861 28,835
Diving ducks 56,205 25,323 8,112
Redhead 27,485 16,335 2,100
Canvasback 12,045 6,058 4,175
Scaup 6,898 4,480 2,812
Total Ducks 73,489 38,789 37,240

Coot 97,620 61,000 58,050
Canada geese 32,476 29,789 45,777
Whistling swan 11,030 6,417 3,043
Total Waterfowl 176,615 152,366 134,860

These are individual peak populations and are not additive to any group.

During the period 1958 through 1963, the peak population of dabbling ducks
ranged from 18,990 to 42,350,
the earlier period.

compared to a range of 19,645 to 28,835 in

From 1958 through 1963 the peak populations of diving ducks ranged from
14,575 to 63,535, whereas in the period 1950 through 1952 the peaks
ranged from 8,112 to 56,205.
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Coot populat.ion peaks from 1950 through 1952 were considerably higher,
ranging from 58,050 to 97,620, compared toto the range of 9,900 69,950from through 1963.

1958

Canada geese population peaks were generally higher in the 1958 through
1963 period with a range from 36,700 to 72,230, compared to a range of
29,789 to 45,777 from 1950 through 1952.

Whistling swan population peaks were also considerably higher from 1958
through 1963 with a range of 9,780 to 25,087, compared to 3,043 to .11,030
from 1950 through 1952.

Peak populations of waterfowl did not differ much, however, ranging from
134,860 to 176,615 in the period 1950 through 1952, and from 137,819 to
259,760 in the period 1958 through 1963.

,

Redhead peak populations on Currituck Sound ranged from 2,100 to 27,485
in the period 1950 through 1952, and from 2,200 to 12,750 from 1958
through 1963.

Canvasback peak populations ranged from 4,175 to 12,045 in the 1950
through 1952 period, and from 3,890 to 30,900 in the 1958 to 1963
interval.

Scaup  peak populations ranged from 2,812 to 6,898 in the period 1950
through 1952, and from 50 to 5,000 in the 1958 through 1963 period.

Generally the.peak  populations were greater in the pe*riod  1958 through
1963 for dabbling ducks, diving ducks, Canada geese, whistling swan,
and canvasback than in the 1950 through 1952 period.

Peak populations of coot, redheads, and scaup  were generally higher in
the earlier period on Currituck Sound.
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WATERFOWL POPULATIONS DURING THE INVESTIGATION,.l958-1964:.

Methods of Conductin%Aerial  Inventories

During the winter of 1958-59, I conducted aerialinventories solely as
observer and State and Federal pilots flew the specified routes in agency
or rental aircraft. From 1959 through 1964 I served as both pilot and
observer. In this latter period the Virginia Commission's Piper PA-18
Seap'lane, located at Warden's Headquarters on Back Bay, was used most
frequently with only occasional rentals of Tri-Pacers from the Norfolk
Municipal Airport.

Prior to initiation of the aerial surveys, I had over 1,000 hours of
experience in similar surveys elsewhere in the United States. This is
mentioned because experience in aerial orientation, waterfowl behavior,
estimating waterfowl numbers, and identifying waterfowl species is
fundamental to reasonably accurate inventories. The frequency with which
aerial inventories are conducted also contributes to more accurate
inventories. The mind sometimes reels when attempting to estimate
40,000 or more undulating snow geese and the more frequent inventory
accustoms the mind to coping with the numbers and flight patterns. With
few exceptions, piloting oneself during aerial inventories materially
contributes to accuracy.

Aerial inventor'ies were generally conducted in the altitude range of 100
to 50.0 feet, depending on the expanse of open water to be scanned and
concentrations of birds. On areas of large concentrations of Canada geese,
e.g. 9 the Back Bay National Wildlife Refuge and Dew's Quarter Island, the
plane was climbed to 750 feet and throttled back to reduce disturbance
to the geese and keep them on the water, thereby permitting a more
accurate count. Where necessary these concentration areas were also
covered at lower elevations to count and identify ducks intermingled
with the geese.

Although pbsitive  identification was not always possible because of time
limitations of the aircraft, all waterfowl were normally identified. An
experienced observer is the best judge of whether a distant raft of ducks
is a flock of redheads or mallards and making the identification in the
field provides the data necessary to calculate diving duck days, or
dabbling duck days, or whaterver, while a category of "unidentified"
ducks is of little further use. Normally less than 1 or 2 percent of
the population would fall into the dubious class of "questionably
identified" ducks.

Complete enumeration of waterfowl on Back Bay and Currituck Sound was
relatively easy and accurate compared to many other habitats in the
Southeast. Approximately 3% to 4 hours were required for a complete
count.
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Waterfowl species and numbers were recorded on 20 subdivisions of the
entire area from 1958 through the spring of 1960. After the acquisition
of Mackay Island Refuge the data were recorded on 22 subdivisions to the
end of the study in April 1964. Portions of the original waterfowl areas
No. 7 and No. 11 formed the Mackay Island Refuge. Data are presented
here only for the original 20 subdivisions. Refuge records contain
further breakdowns of these data.

The normal flight pattern for inventories was to start at Warden's
Headquarters on Back Bay, over the Back Bay Refuge marshes west of Long
Island, north through Shipps Bay, North Bay, Sandbridge marshes, and
then south along the eastern side of the entire area to Wright Memorial
Bridge. Parallel east to west and west to east lines were flown over
marsh areas and waterfowl concentrations on open waters. The distance
between these east-west transect lines was normally about k to b mile
but was adjusted according to marsh type and visibility as needed.

On the return flight north the western half of the area was inventoried,
including the Coinjock  Bay area, Tulls  Bay, the North Landing River to
Creeds Bridge, and the Great Marsh.

Depending on weather and other factors, inventories were normally conducted
after 10 a.m., to allow return of the Canada geese from fields to the bay.
On extremely calm days some snow geese, Canada geese, ducks, and swan
moved to the ocean but occasional searches over the ocean to a distance of
5 miles offshore indicated that use was rather minimal. However, up to
30,000 redbreasted mergansers were frequently seen in the adjacent ocean
but rarely use the Back Bay-Currituck Sound waters.

In 1958 a complaint was lodged from Currituck Sound that the aerial
inventories were driving the waterfowl from the area and in deference
the inventories were temporarily stopped. A similar complaint originated
in the area in 1952 when the North Carolina waterfowl biologist was
conducting aerial counts. His investigation of the complaint revealed
very little opposition among the guides and duck clubs; and this was equally
true in 1958. It was quite obvious from the air that there was no basis
for the complaint for the waterfowl quickly settled back down. No similar
complaints were made of the numerous military aircraft that use the area.

In addition to counting waterfowl, all disturbance factors in each water-
fowl area were tallied; these data included number of occupied blinds,
number of active or exposed boats, and number of commercial and sport
fishermen. In some areas the density of these disturbance factors appeared
to materially affect waterfowl distribution.

Fourteen inventories were conducted during the winter of 1958-59, 20 in
1959-60, 15 in 1960-61, 8 in 1961-62, 7 in 1962-63, and 7 in 1963-64, for
a total of 71. During the winter of 1959-60, a few inventories were
flown on consecutive days to ascertain differences in waterfowl distribution
on hunting versus nonhunting days. These data did not indicate shifting
of use.
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Table . Comparison of the Dabbling Duck Population of Back Bay
and Currituck Sound to the Remainder of the Atlantic
F~YCY, to the Remainder of Virginia and North Carolina,
and to that of Maryland.

(Thousands of Birds)

Atlantic Flyway Virginia-North Carolina
minus minus Back Bay

Year Back Bay-Currituck Back Bay-Currituck Maryland Currituck

1949 990 128 109 29
1950 945 9 0 149 52
1951 1,146 174 138 62
1952 1,081 239 108 5oL/
1953 1,585 233 325 3oU
1954 1,421 239 240 33
1955 1,826 311 491 48
1956 1,483 158 403 66
1957 1,211 148 302 17
1958 787 134 103 40
1959 1,043 112 111 6
1960 1,079 101 115 13
1961 1,049 118 116 26
1962 936 90 108 16

196-3 1,063 107 76 45
1964 1,041 131 128 20
1965 807 73 89 18

11. Missing values for Back Bay estimated on basis of adjoining years and
Currituck data.



Table . Comparison of the Diving Duck Population of Back Bay and
Currituck Sound to the Remainder of the Atlantic Flyway,
to the Remainder of Virginia and North Carolina, and to
that of Maryland.

(Thousands of Birds)

Atlantic Flyway Virginia-North Carolina
minus minus Back Bay

Year Back Bay-Currituck Back Bay-%urrituck Maryland Currituck

1949 975 186 247 23
1950 1,293 100 389 47
1951 1,542 232 240
q2 2,056 533 144 gy

1953 2,382 305 567 28l/
1954 1,864 204 841 29
1955 1,743 231 501 51
1956 1,502 103 417 28
1957 1,128 79 235 2
1958 917 85 174 4
1959 973 34 124 6
1960 1,044 93 185 18
1961 1,229 118 199 34
1962 1,183 91 185 31
1963 - 1,238 67 250 3
1964 1,508 43 316 21
1965 1,244 76 215 20

IJ Missing values for Back Bay estimated on basis of adjoining years and
Currituck data.



j Table . Comparison of the Canada Goose Population of Back Bay and
Currituck Sound to the Remainder of the Atlantic Flyway,
to the Remainder of Virginia and North Carolina, and to
that of Maryland.

(Thousands of Birds)

Atlantic Flyway Virginia-North Carolina
minus minus

Year.
Back Bay

Back Bay-Currituck Back Bay-Currituck Maryland Currituck

1949 276 131 102
1950 275 131 88
1951 364 150 57
1952 278 173 53
1953 484 179 221
1954 330 128 148
1955 487 148 260
1956 473 196 224
1957 358 122 181
1958 308 162 96
1959 282 159 69
1960 363 155 138
1961 469 162 241
1962 393 128 192
1963 4 2 4 142 197
1964 481 147 221
1965 450 103 242

42
3 4

$11
1211
15
34
41
11
12
20
25
77
26
57
47
33

l-1 Missing values for Back Bay estimated on basis of adjoining years and
Currituck data.



Table . Comparison of the Coot Population of Back Bay and Currituck
Sound to the Remainder of the Atlantic Flyway, to the
Remainder of Virginia and North Carolina, and to that of
Maryland.

(Thousands of Birds)

Atlantic Flyway Virginia-North Carolina
minus minus Back Bay

1949 693 8
1950 526 22
1 9 5 1 494 18
1952 457 32
1953 1,353 .51
1954 289 8
1955 486 50
1956 775 6
1 9 5 7 629 23
1958 383 26
1959 294 8
1960 278 7
1961 283 44
1962 201 28 '
1963 314 10
1964 366 4
1965 327 9

17
28
22

4:
32
75
17
18
9
3
5
4
4
1
1
3

170
135
66.
83Ll
5oY
63
130
77
20
11
17
37
48
29
10
21
40

L/ Missing values  for Back Bay estimated on basis of adjoining years and
Currituck data.
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Table D Comparison of the Swan Population of Back Bay and Currituck
Sound to the Remainder of the Atlantic Flyway, to the
Remainder of Virginia and North Carolina, and to that of
Maryland..

(Thousands of Birds)

Atlantic Flyway Virginia-North Carolina
minus minus Back Bay

Year Back Bay-Currituck Back Bay-Currituck Maryland Currituck

1949 39 9 30 3
1950 24 1 22 7
1951 24 3 21 10
1952 27 4 23 id
1953 51 6 45 511
1954 48 3 45 5
1955 78 6 72 12
1956 22 2 20 17
1957 38 3 35 2
'1958 23 6 17 .5
1959 18 -' 3 15 10
1960 - 28. 5 23 13
1961 38 2 36 24
1962 29 3 26 11
1963 39 3 36 23
1964 40 3 37 22
'1965 48 3 45 6

I--/  Missing values for Back Bay estimated on basis of adjoining years and
Currituck data.
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Table . Comparison of the Total Waterfowl Population of Ba,ck  Bay
and Currituck Sound to the Remainder of the Atlantic Flyway,
to the Remainder of Virginia and North Carolina, and to that
of Maryland.

(Thousands of Birds)

Atlantic Flyway Virginia-North Carolina
minus minus Back Bay

Year Back Bay-Currituck Back Bay-Currituck Maryland Currituck

1949 3,729
1950 3,577
1951 4,114
1952 4,661
1953 6,670
1954 4,738
1955 5,495
1956 5,200
1957 4,038
1958 3,162
1959 3,084
1960 3,263
1961 3,580
1962 3,079
1963 3,778
1964 3,837
1965 3,362

521
386

1,3/
846
654
590
389
4 0 9
454
3 4 9
433
495
354
393
351
301

555 301
7 0 5 298
511 242
375 267

1,245 1 6 6
1,410 1 8 7
1,497 306
1,126 296

804 7 8
434 1 0 8
330 8 9
476 1 4 5
6 3 7 256
526 168'
530 185t.
7 1 1 1 7 6
604 1 4 9

L/ Missing value for Back Bay estimated on basis of adjoining.years  and
Currituck data.



Inventories were normally conducted from the third week in September to the
first week in April.

Peak Waterfowl Populations on Back.iBay from 1958 to 1964

The peak population of each primary group or species of waterfowl for each
year on Back Bay was as follows:

1958- 1959- 1960- 1961- 1962- 1963-
1959 1960 1961 1962 1963 1964

Dabbling Ducks 5,405 22,806 10,865 13,097 24,640 9,055
Diving Ducks 1,458 5,615 11,745 15,815 13,430 1;315
coot 1,900 2,560 12,440 3,690 1,420 50
Canada Geese 12,778 27,123 29,710 22,140 25,485 15,386
Snow Geese 25,500 25,900 19,200 35,000 32,995 52,018
Whistling Swan 3,431 15,968 9,430 10,915 12,535 903
Total Waterfowl 33,880 75,051 68,781 77,441 65,180 57,894

Of course, these individual peaks occurred at different times and are not
additive to total waterfowl.

The tables in the appendix present the populations of each species on each
inventory.

Peak Waterfowl Populations on Currituck Sound from 1958 to 1964

The peak populations of each primary group or species of waterfowl each
year on Currituck Sound was as follows:

1958- 1959- 1960- 1961- 1962- 1963-
1959 1960 1961' 1962 1963

Dabbling Ducks
1 9 6 4

18,990 19,789 37,069 30,413 42,350 22,183
Diving Ducks 14,575 29,682 53,351 51,078 41,235 63,535
coot 26,546 29,930 69,950 40,945 9,900 26,525
Canada Geese 42,700 52,765 72,230 57,725 71,790 36,700
Snow Geese 30,000 27,200 34,740 22,010 29,900 10.150
Whistling Swan 18,095 21,721 18,575 9,780 221060 25;087
Total Waterfowl 145,381 137,819 259,760 177,600 165,185 173,035

These peaks are not additive to total waterfowl for they did notoccur
simultaneously.

The tables in the appendix present the population of each species on each
inventory.
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Calculation of Waterfowl Days Use

Data are presented on the population of each species, on each date, for
Back Bay, Currituck Sound, and both areas combined. Peak populations can
be misleading in relating waterfowl use to habitat conditions. To over-
come this, and more truly represent degree of use, "waterfowl days" and
"waterfowl days per acre" have been calculated for each of the 20 sub-
divisions of the entire area.

Ten waterfowl days can represent either 1 duck for 10 days or 10 ducks
for 1 day. Use data are presented for each major group of waterfowl,
e.g.,dabbling  ducks, diving ducks, total duck, Canada geese, coot, snow
geese, swan, and brant. Mergansers are not normally abundant on the area
and are included under total ducks, but not listed with the two major
subgroups. The few blue geese occasionally seen likewise did not justify
separate calculation and are included only under total waterfowl.

The calculation of duck days use is a time-consuming procedure but it is
justified by its importance. Several procedures can be used for approximate
calculation of the statistic, e.g., graphing populations and measuring the
area under the time-population curve with a planimeter, weighing the cut-
out graph of the curve, or merely adding the populations on all inventories
and multiplying by the number of days between the first and the last
inventory. This latter method, is not recommended for it consistently
produced an error in the Back Bay-Currituck Sound data of about 15 percent.
The method used by the Branch of Refuges is to multiply totals from weekly
inventories by 7 days and the number of inventories or weeks. This is
acceptable with evenly spaced inventories. However, when a difference
in time exists between inventories I consider it justified to accurately
calculate the area or units under the curve by adding data from the first
inventory to the second, the second to the third, etc. Each total was
then multiplied by one-half the number of days between the two inventories.
This constant was used rather than averaging the totals of two inventories
and multiplying by the number of days between inventories.

The sum of the products was the total duck days for each area. The areas
were of varying size and it was necessary to divide days use by the
acreage to permit comparison of degree of use and density. Both statistics,
days use, and days use per acre were of value in relating populations to
habitat.

Waterfowl Days Use of Back Bay and Currituck Sound, 1958 to 1964

i .-_
The waterfowl days use of both Back Bay and the entire area reached a
peak in the winter of 1962-63. Currituck Sound, however, had peak water-
fowl days use in 1960-61. On Currituck Sound waterfowl days use increased
from about 9,5 million in 1958 to 11.6 million days use in 1959. It
increased to about 18.4 million days use in 1960 and then leveled out
between 17 and 17.9 million from 1961 through 1963.
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On Currituck Sound the duck days use increased progressively from 2.7
million in 1958 to 8,3 million in 1963. The increase was primarily in
diving duck days. Canada geese days use increased from 2.1 million in
1958 on Currituck Sound to 5.4 million in 1960, and then varied between
4.8 million and 5.5 million from 1961 to 1963. The coot days use reached
a peak in 1960 at 4.5 million, and then declined erratically. Swan days
use of Currituck increased fairly progressively from 0.8 million in 1958
to 1.8 million in 1963.

On Back Bay the total duck days use increased from a low of 0.5 million
in 1958 to a high of 3.1 million in 1962-63. It then declined to 0.8
million in 1963-64. Canada geese days use increased from 1 million in
1958 to 2.3 million in 1960. It declined to 1.8 million in 1961, but
then reached a peak of 3 million Canada goose days use in 1962. It
declined to 1,s million in 1963. Coot days use of Back Bay has declined
from the low peak of 0.6 million in 1960 to a mere 800 days use in 1963.
Swan days use of Back Bay'increased  rapidly from 0.16 million in 1958 to
0.6 million in 1959. It remained relatively constant and then increased
further in 1962 to 1.0 million. In 1963, it declined to a low of only
35 thousand.

On the entire Back Bay-Currituck Sound Area, total duck days increased
progressively from a low of 3.2 million in1958 to a high of 9.4 million
in 1962-63. Total duck use remained high in 1963 at 9.1 million. Both
dabbling and diving ducks were involved in the general increase. Canada
geese days use increased from a low of 3.2 million in 1958 to a high of
8.6 million in 1962-63; it then declined to 5.,9 million in 1963. coot
days use of the entire area increased from 2.5 million in 1958 to a
peak of 5.1 million in 1960, It then tended to decline to a low of 1.0
million in 1962-63. In 1963, it increased to 2.5 million. Snow geese
use generally increased each year from a low of 2-6 million days in
1958 to about 4.9 million in 1962 and 1963. Swan days use increased
from a low of 1 million in 1958 to about 2 million in 1959 and 1960. It
declined slightly to 1.7 million in 1961-62, and increased to a peak of
2.8 million in 1962-63. In 1963, swan days use declined to 1,9 million.
Waterfowl days use of the entire area was lowest in 1958 with only 12.6
million, It increased to 17.4 million in 1959, and then remained at a
fairly constant level of 24.2 to 26.7 million thereafter. The peak of
26.7 million waterfowl days use occurred in 1962-63,
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Table D Compari.son  of Waterfowl Days Utilization of Back Bay, Virginia, and Currituck Sound, North Carolina.
(Waterfowl Wintering Seasons of 1958-59 through 1963-64)

Waterfowl Days
Dabbling Diving Total Can. Geese Snow Geese Brant Total Water-
:Date-Location Duck Da s Duck Da s Duck Da s Da s Swan Da s Da s fowl Da s

Back
g/24/58=-3126159: 443,256 87,406 530,662 1,055,313 109,404 1,193,.368 161,748 7,217 3,055,712
9iE9/59-4/8/60: 1,061,031 177,399 1,238,430 1,298,909 62,351 2,501,925 602,892 0 5,704,507
9/20/60-419161: 1,026,969 414,281 1,441,250 2,320,551 623,986 1,659,365 682,447 0 6,727,599
9/23/61-4/6/62: 1,234,474 1,015,519 2,249,993 1,827,495 189,388 2,4,15,760 682,308 -- 7,364,944
9/19/62-419163: 2,484,166 704,,727 3,192,013* 3,041,522 94,282 2,245,356 1,037,479 0 9,610,8X2
g/17/63-4/5/64: 748,512 55,554 804,066 1,305,319 800 4.116,656 35,250 ,O 6,262,091

Currituck Sound, North Carolina
g/24/58-3/26!59: 1,818,331 879,383 2,697,714 2,134,009 2,414,369 1,445,023 800,772 65,428 9,557,31.5
9/19/59-418160: 1,947,573 1,212,478 3,160;051 3,279,992 21647,157 1,2x,935 1,330,919 - 0 11;651;054
9/20/60-4/g/61: 2,337,685 2,438,381 4,776,066 5,363,246 4,457,084 2,398,350 1,385,904 0 18,380,650
g/23/61-4/6/62: 2,858,429 3,094,850 5,953,279 4,824,937 3,660,783 1,685,730 977,653 -- 17,102,382
g/19/62-4/g/63: 3,578,947 2,596,565 6,185,501$~ 5,525,171 925,906 2,693,505 1,722,590 0 17,052,673
g/17/63-415164: 2,557,987 5,743,274 8,301,261 4,558,455 2,463,643 725,681 1,867,106 0 17,916,146

C_,Carolina,Back Back Vir inia
g/24/58-3/26/59: 2,261,587 966,789 3,228,376 3,189,322 2,521,773 2,638,391 962,520 72,645 12,613,027
9/19/59-418160: 3,008,504 1,389,877 4,398,481 4,578,901 2,709,508 3,734,860 1,933,811 0 17,355,561
9/20/60-4/9/61: 3,364,654 2,852,662 6,217,316 7,683,797 5,081,070 4,057,715 -2,068,351 0 25,108,249
g/23/61-416162: 4,092,903 4,110,369 8,203,272 6,652,4.32 3,850,171 4,101,490 1,659,961 -- 24,467,326
g/19/62-4/g/63: 6,063,113 .3,301,292 9,377,5142k 8,566,693 1,020,188 4,948,861 2,760,067 0 26,663,485
g/17/63-415164: 3,306,499 5,798,828 9,105,327 5,863,774 2,464,443 4,842,337 1,902,356 0 24,178,237

J(  Includes miscellaneous utilization.



:Lo  0 00 . *
0 0 0

800
a  0

: 00

0 0 .
IS,  -;r UG
7-l  cv



Waterfowl Days Use Per Acre of the Major Waterfowl Groups and Species on
Back Bay and Currituck Sound, 1958-1963

1958-1959 1959-1960 1960-1961 1961-1962 1962-1963 1963-1964

Dabblers
BB CS BB CS BB CS BB CS BB CS BB CS
12.2 16.6 29.1 17.8 28.2 21.4 33.9 26.2 68.2 32.8 20.5 23.4

Divers 2.4 8.0 4.9 11.1 11.3 22.3 27.9 28.3 19.3 23.8 1.5 52.6
Total Ducks 14.6 24.6 34.0 28.9 39.5 43.7 61.8 54.5 87.6 56.7 22.0 76.0

Canada Geese 29.0 19.5 35.7 30.0 63.7 49.1 50.2 44.2 83.5 50.6 ,35.8 41.7
coot 29.0 22.1 1.7 24.2 17.1 40.8 5.2 33.5 21.6  8.5 0.0 22.5
Snow Geese 32.8 13.2 68.7 11.3 45.6 21.9 66.3 15.4 61.6 24.6 113.0 6.6
Swan 4.4 7.3 16.5 12.2 18.7 12.7 18.7 8.9 28.5 15.8 1.0 17.1
Total 83.9 87.5 156.6106.6 18406 l&3,2 202.2156.5 263.8156.2 171.8 163.9..,
Waterfowl

Back Bay had greater densities of dabbling ducks than Currituck Sound except in
1958 and 1963; the two years of least vegetation in Back Bay. The density of
dabbling ducks was highest on Back Bay, and the difference from Currituck Sound
was,.greatest in 1962; the most productive year for aquatics in Back Bay.

Diving duck densitites were greatest in all years on Currituck Sound; the
difference was greatest in 1963, the least productive year for aquatics in
Back Bay.

Canadageese densities were greatest on Back Bay in all years except 1963.

In 1958, the density of coots was greatest on Back Bay, but thereafter coots
virtually abandoned Back Bay and densities were highest on Currituck Sound.

Snow geese densities were highest in all years on Back Bay.

The densities of whistling swan were greatest on Back Bay from 1959 through
1962 when aquatic vegetation was fairly abundant on Back Bay. In 1958 and
1963, when aquatic vegetation was scarce on Back Bay, Currituck Sound had
the higher densities of swan,

Comparison of the Midwinter Inventories of B& Bay and C-urrituck Sound to
Other Areas, and Aquatic Food Supply

Data are presented in tables and graphs on waterfowl populations of the
Back Bay-Currituck Sound Area, the remainder of the Atlantic Flyway, Virginia
and North Carolina minus Back Bay and Currituck Sound, and Maryland.

Although dabbling duck populations appeared to generally follow the same
trends on all areas their populations on Back Bay and Currituck Sound from
1949 through 1965 were not significantly correlated with total flyway
dabbling duck populations (r=.379),  or the total of Virginia, North Carolina,
and Maryland populations (r=.387)  at the 5 percent level of significance
(rz.482  required),
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Increased populations of dabbling ducks in Maryland, or in the remainder
of Virginia and North Carolina did not appear to suppress populations on
the,study  area. However, between 1956 and 1959 the decline in populations
of dabbling ducks was much greater on Back Bay and Currituck Sound than on
the, other areas. Poor habitat conditions on Back Bay and Currituck Sound
may have been the reason. Comparison of the dabbling duck population of
Back Bay-Currituck Sound for the 6 years from 1958-63 to the standing crop
of submerged aquatics revealed a nonsignificant correlation at the 5 percent
level of rz.650. Comparison of percent of the total study area population
of dabblers using Back Bay only, to the food supply in Back Bay shows a
significant correlation of r=.81  at the 5 percent level, This suggests
that 'dabbling duck populations are determined by food supply to a greater
degree on Back Bay than they are on the entire study area*

The population trends of diving ducks, excluding sea ducks, of Back Bay
and Currituck Sound were related to the remainder of the Atlantic Flyway
from 1949 through 1965; the correlation of r=.559  was significant at the
5 percent level of significance. The nonsignificant negative correlation
of r=.08.7 of diving duck populations on the study area compared to stand-
ing.crops  of aquatics from 1958 through 1963, demonstrates further that
the total supply of diving ducks has been the more limiting factor on their
use of Back Bay and Currituck Sound in recent years. A stronger positive
correlation of r=.437  is obtained in comparison of the percent of the
total study area diving ducks on Back Bay with the food supply of Back Bay.
This is still not significant at the 5 percent level but it is suggestive
that food conditions may be more critical on Back Bay than on Currituck
Sound.

After 1955, there was a similarity in the trends of the diving ducks on
all four areas shown for the Atlantic Flyway. However, between 1949 and
1955 it appeared that the populationsin Virginia and North Carolina were
occasionally suppressed by favorable conditions in Maryland.

The annual population of Canada geese on Back Bay and Currituck Sound was
significantly-correlated (r=.576)  at the 5 percent level with the total
Atlantic Flyway population for the 17 years from 1949 through 1965. The
correlation (r=.772)  of Canada goose populations with the standing crop of
submerged aquatics from 1958 through 1963 was not significant at the 5
percent level.

From 1950 through 1953 Canada goose use increased in the remainder of
Virginia and North Carolina, but decreased on the study area. The Back
Bay-Currituck Sound Area must vie with the Mattamuskeet-Pea Island Area
in North Carolina, and other areas, for the supply of Canada geese.
"Short-stopping" of Canada geese in Maryland did not appear to be a primary
problem limiting use of Back Bay and Currituck Sound.
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As indicated in the discussion of the relationships of populations to food
supply and disturbance on individual subdivisions of Back Bay and Currituck
Sound, disturbance was considered to have significant'effect on distribution
of Canada geese and diving ducks on subdivisions. Disturbance may have been
important in limiting use of the entire area by these two waterfowl groups.

The coot population of Back Bay and Currituck Sound from 1949 through 1965
was significantly correlated with the total for the remainder Virginia-
North Carolina and Maryland, (r=.502),  but the correlation to the remainder
of the Atlantic Flyway (r=.293)  was not significant at the 5 percent level.

The coot population on Back Bay and Currituck Sound was not significantly
correlated with the standing crop of submerged aquatics (r=-.Ol)  from 1958
through 1963.

In recent years the coots abandoned Back Bay and used Currituck Sound almost
exclusively. The trends in coot populations on adjoining areas indicated
that the attraction of those areas was not the cause of less use of Back
Bay and Currituck Sound. The reason for the lower use by coot is not known.

Virtually the entire whistling swan population on the Atlantic coast uses
this tristate area, and Maryland has always wintered the most. Generally
the annual'trends  in swan populations in Maryland are contrary to those'
in Back Bay and Currituck Sound; suggesting a general "spillover"  into the
latter area. The swan populations of Back Bay and Currituck Sound from
1949 through 1965 were not significantly correlated (r=.422)  with the total
Atlantic population. However, the swan population of Back Bay and Currituck
Sound from 1958 through 1963,was  significantly correlated at the 1 percent
level (r=92.6)  with the standing crop of submerged aquatic plants.

Inasmuch as the greater snow geese do, not feed on the submerged aquatics,
the nonsignificant correlation of r=.128  in the paired comparison of
aquatics to populations from 1958 through 1963 was to be expected. Because
the bulk of the snow geese winter in the area there is, of course,
significant relationship of total flyway population to that of the study
area.

The lack of positive relationship of the populat.ions of diving ducks,
dabbling ducks, Canada geese and coot to the aquatic food supply on the
entire area from 1958 through 1963 does not necessarily imply that such
relationship did not exist prior to 1958. As shown, a greater relation-
ship of populations of dabbling ducks, diving ducks, Canada geese, and
coot to food conditions existed on Back Bay than on the entire area. The
swan population, which consumed about one-half of all aquatics consumed
by waterfowl, was. significantly correlated at the 1 percent level of
significance with the aquatic plant supply.

Significant correlation at the 5 percent level was shown for the relation-
ship of Atlantic Flyway populations to study area populations of diving
ducks and Canada geese. Dabbling ducks, swan,and coot populations were not
significantly related to flyway populations.
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Relationship of Waterfowl Use to Disturbance Factors and Food Conditions

In many areas in the United States, it is contended that disturbance has
reduced waterfowl use of certain habitats. Many good habitats for water-
fowl, teeming with foods, receive little waterfowl use because of human
activities.

It was suggested that human activities, e.g., boating, blind construction,
hunting, fishing, water skiing, etc. were driving waterfowl away from
Back Bay and Currituck Sound. Such human activity was the primary reason
that the North Carolina Wildlife Resources Commission and Currituck County
established a sanctuary in the open sound between Churchs  Island and Poplar
Branch about 1958.

The increased number of blinds in recent years, to more than 900, made
a veritable "pin-cushion" pattern over the best waterfowl feeding and
flight areas on Back Bay and Currituck Sound. The States required that
blinds be at least 500 yards apart. No "jump" hunting was permitted in
the marshes. Transportation by boat to and from the offshore blinds, and
most of the shore blinds,occurred at least twice a day. Miscellaneous
boating and purposeful rallying of waterfowlwere common. Baiting was
frequently used in certain sections of the area and near the end of
December wind: rows of grain occurred along"the,.shore.

In addition to activities on land and water, there are three restricted
areas for military aircraft to practice bombing, gunnery, and sea-fescue.
These activities precede and follow the waterfowl hunting season, but the
military services cooperate by ceasing activities during the season.
Military aircraft are also supposed to remain at least 1,500 feet above
the refuges, but there are occasional infractions.

If most waterfowl blinds were in use on most days, there would be little
doubt that the human activity would be a major factor forcing waterfowl
from the area. 'Most blinds were not occupied, however, In 1959 about
46 blinds.were occupied per day on Back Bay, and 89 on Currituck Sound.
In 1960 the average number of occupied blinds was 27 per day on Back Bay
and 56 per day on Currituck Sound. The totals for the entire area were
approximately 135 and 83 occupied blinds per day in 1959 and 1960,
respectively. This represents 13.7 and 8.7 percent of the estimate of
984 blinds in 1959 and 955 blinds in 1960, respectively, that were
licensed or unlicensed. This was variable and at times no blinds were
occupied on Back Bay. In 1959, on one count on November 21 there were
312 occupied blinds on Back Bay and Currituck Sound; whereas, the
greatest number of occupied blinds in 1960 was 126 on December 10.

Was this degree of hunting activity and associated boating activity:a  factor
limiting use by dabbling ducks, diving ducks, or Canada geese? Naturally,
the amount of disturbance that waterfowl will tolerate on an area is
related to the quantity and type of waterfowl food. For example, it is
widely acknowledged that waterfowl will usebaited areas in the face of
heavy hunting pressure.
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These human disturbance factors were measured in conjunction with the
periodic waterfowl inventories on the 20 subdivisions, or waterfowl areas,
of the entire area. The graphs illustrate the relationship of the density
of use by dabbling ducks, diving ducks, and Canada geese to human
disturbance and food conditions on each of the 20 waterfowl areas. Human
disturbance was measured by counting the number of occupied blinds and
active or exposed boats in each area during all aerial inventories of
waterfowl. Boats tied at dock areas were not included. The disturbance
factorswere expressed as the number per acre, as were the waterfowl days
use during the hunting season (see appendix).

Disturbance factors were plotted against waterfowl use during the hunting
season for each area. The average waterfowl use and the average disturbance
factors per acre for all 20 areas were shown as bisecting lines forming
4 quadrants. As shown, the areas in the upper right quadrant had above
average disturbance and use; the upper left quadrant represented below
average disturbance but above average use; the lower left quadrant
represented below average disturbance and use; the lower right quadrant
represented above average disturbance and below average use.

Based on overall assessment of the waterfowl food supply‘and availability,
as shown by the master vegetation survey, the transect survey, and the
marsh mapping, each of the 20 waterfowl areas was assigned a qualitative
rating of good, fair, or poor. Because of water depth, habitat type, -and
food preferences, these ratings differed in some instances for dabbling
ducks, diving ducks, and Canada geese. The rating of food abundance and
availability of each area was shown in the table for three groups of
waterfowl.

The good, fair, and poor ratings are illustrated on the graphs as squares,
triangles, and circles, respectively. The number within the symbol
represents the waterfowl area.

On the 1959-60 graph of dabbling duck use, the only three areas in the
quadrant of "above average disturbance and above average dabbling duck
use" were known to be heavily baited areas. They also were good natural
feeding areas for waterfowl. The highest dabbling duck use was in area
$14, the Back Bay National Wildlife Refuge. This was in the upper left
quadrant representing "high dabbling duck use and below average disturbance."

I

There is a definite grouping of areas by food conditions.. The lower left
quadrant, showing "below average disturbance and below average dabbling
duck use," contains the greatest proportion of the areas with poor food
ratings.

.

Area #17, within which the Currituck'Sound  Sanctuary was established,
should be noted. In 1959 the dabbling and diving duck use was below
average, and Canada geese use was only slightly above average. Waterfowl
had not yet become accustomed to the new sanctuary. However,by 1960,
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even though disturbance was slightly increased, waterfowl use increased
appreciably. The area was heavily used thereafter. No notable improvement
in food abundance or availability occurred, or is likely to, in this
fairly deep, open water sanctuary. The increased use of the area seemed
to demonstrate a definite response by waterfowl to the sanctuary. Prior
to establishment of the sanctuary and prescribed passage lanes for boats,
disturbance was at a high level.

Area #20, the 18,060-acre  area at the south end of Currituck Sound,ranks
among the lowest in waterfowl use considering the relatively low level
of disturbance. This deep, rough water area is obviously not of much
value to waterfowl, either for resting or feeding. Canada geese used the
area slightly in 1960 and following years, on calm days, apparently as a
resting area to escape disturbance on‘areas to the north.

Area #3, Shipps Bay, had the highest level of disturbance in both 1959 and
1960. This area is immediately adjacent to the Back Bay National Wildlife
Refuge. It appeared to be a good habitat for diving ducks and Canada geese,
but food availability for dabbling ducks was poor. The density of blinds,
hunting,and boating was a major factor limiting use of this area at times.
On a few nonhunting days and occasionally at night, 2,000 or more waterfowl
were observed on the area.

Juxtaposition of these 20 waterfowl areas was also a factor having con-
siderable bearing on the relationship of waterfowl use, disturbance, and
food conditions. It complicated a graphical, or mathematical, analysis
of these relationships, but it was frequently self-evident. For example,
the combined disturbance of Area #2, North Bay, and Area #3, Shipps Bay,
may have been responsible for the lower use of Area #l, the Sand Bridge
Marsh, by dabbling ducks in 1959. In 1960, when the combined disturbance
of Areas $11, #2, and #3 was less,the utilization of Area #l was much higher.

The lower right quadrant of the graph for dabbling ducks in 1960 representing
"above average disturbance and below average use," contains Areas #2, #3,
415, and #6, all of which encompass Area #4, the Back Bay National Wildlife
Refuge. This reflects the hunting activity that would be expected around
the refuge perimeter.

In both years, all areas that appeared in the upper right quadrant of the
graph were known to be baited with corn or mixed grains.

In both~ 1959 and 1960, all areas with above average dabbling duck use,
except the Currituck Sanctuary, had good food abundance and availability.
All areas with below average dabbling duck use, except Areas $11 and S/l6
in 1959 and Area #ll in 1960, had only fair or poor food'abundance and
availability.
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The two lower quadrants on the graph of dabbling duck use, represent.
below average use and, in essence, the primary problem. Was it lack of
food or excessive disturbance that decreased waterfowl use of these
areas? Probably both factors are responsible. There is a slight
tendency in the lower quadrants for dabbling duck use to be higher on
those areas with good or fair food conditions than those areas with
poor food conditions, particularly in 1959. This suggests that improv-
ing food conditions would increase dabbling duck use of these areas,
with the prevailing level of disturbance.

Dabbling duck use of those areas in the lower left quadrant is not
primarily limited by disturbance. In the lower right quadrant, repre-'
senting "above average disturbance and'below average use," disturbance
most likely is important in reducing dabbling duck use of Areas $11, #16,
and #3.

Waterfowl tolerance of disturbance is, of course, relative to the level
of disturbance on adjoining areas. The table on the relative percentage
of disturbance by areas shows the entire Back Bay Area had 59 and 56
percent of the relative disturbance on the entire area. Disturbance
from boating was about equal on Back Bay and Currituck Sound. However,
relative hunting disturbance was greater on Back Bay for it had 62 and
58 percent of the total hunting density in 1959 and 1960, respectively.

I ..

The graphs of diving duck use in relationship to disturbance and food
show a somewhat different response to these factors. Of course, the
measurement of disturbance is the same for dabbling ducks, diving ducks,
and Canada geese on each area; only the use and food conditions varied
by waterfowl group. For the diving ducks a greater number of areas with
good food conditions are below the average in use. These areas are #3,
#6, #9, #lo, and W16 in both years, and #7. in 1960. All five areas had
the highest density of disturbance, good food conditions, and low ._
populations of diving ducks. There is a slight indication of increased
use with decreased disturbance onthese  five areas,
In both 1959 and 1960, the only area with above average diving duck use
when 'disturbance was above average was Area #18, a heavily baited area.
Furthermore, the club that was baiting afforded some sanctuary through
most of the waterfowl season. Reportedly, the specific cove area that
was' baited was not hunted until the last few days of the season.

In 1959 the highest diving duck use occurred on Area #14, the large
sound area south of Knotts Island. In 1960 that area was second in use
after Area #17, the Currituck Sanctuary. Area #4, the Back Bay National
Wildlife Refuge, was third in diving duck use in 1959 and fifth in 1960.
Although Area 87 had average disturbance in both years, absolute disturbance
was slightly less in 1960 and diving duck use increased.

Area #13, the 11,150-acre  unit in the North Landing River, is adjacent
to the 9,950-acre  Area #14 which had high diving duck use. Food conditions
were poor on Area #13 but at times disturbance forced the diving ducks
from Area #14 to Area $113.
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Diving duck use of most areas appeared to be influenced to a greater
extent by the density and pattern of disturbance than was dabbling duck
use.

Rank of Waterfowl Areas with Highest and Lowest Densities of Duck Use

Rank 1958
1 T
2 18
3 16
4, 9
5 4

1.6 15
17 17
18 5
19 20
20 8

Waterfowl Area Numbers
1959 1960 1961
4 10 2
18 4 4 4 14
10 18 10 6 18
7 17 14 14 7

l'6 9 18 7 14
3 13 5 20 13

15 8 1 13 5
20 12 12 5 8
5 5 8 1 12
8 20 20 8 6

1962 1963
10 17

Locations and physical descriptions of each of the waterfowl areas are
presented in later discussion. In general, areas with the lowest duck
densities had virtually no submerged aquatics, and those with the highest
duck densitites were among the better vegetated areas.

Area 17 was among the worst of all 20 areas in 1958, the year that Currituck
Sanctuary was established,in  that area. By 1960 it was among the five areas
with highest duck densities, and in 1963 it had the highest density.

Though I have assigned good food ratings to several diving duck areas, it
should be considered that these ratings were relative to food conditions
on other subdivisions. Aquatic plant survival, and tuber and seed pro-
duction were.not  ideal on most areas assigned good ratings.

I believe, within the limits of diving duck supply in the flyway, the
primary factor. limiting diving duck use of several of the aforementioned
good feeding areas was disturbance. The tables and graphs show diving
duck use in the prehunting, hunting, and posthunting season was frequently
highest in the posthunting period on Areas #3, #6, #9, /ilO, and #16. These
are the same areas with good food, high disturbance and below average
diving duck use during the hunting season. This differs, in most instances,
from the diving duck use pattern on Areas 4114,  Y/17,  and $118, which provided
some natural or established sanctuary. On these three areas use was
highest during the hunting season but sharply reduced after the season.
This further demonstrates the low tolerance that diving ducks have to
disturbance.

Except for Area #lO in 1960, no other area sustained above average Canada
geese use when there was above average disturbance. I observed heavy
baiting of Area #lo that yearwhf'chprobably increased Canada goose use.

The only other areas with above average Canada geese use in either year
during the hunting season were Areas #4, #14, 817, and Wl9, which include
the refuge, the sanctuary, and two areas where disturbance was below
average.
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Table . Average Number of Occupied Bl.inds  and Active or Exposed Boats on Each of Twenty Subdivisions of
Back Bay, Virginia, and Currituck Sound, North Carolina, During the Waterfowl Hunting  Season and
the Density of Disturbance Per Acre.

. Av. NO.*
Av. No. Av. No. Av. No. Av.,  No. Oec. Av. N o . Disturbance

Ccc. Blinds Boats Boats &Bliirds Blinds/Acre Boats/Acre Factors/Acre
Area* Acres 19 59 1960 19 59 1960 1959 1960 1959 1960 1959 1960 1959 1960
1 1,120 0.80 0.43 0.75 0.00 1.55 0.43 .0007 .0004 .OOO7 . 0000 .OQ14 .0004
2 1,380 2.20 1.14 0.50 0.86 2.70 2.00 .QOlQ .0008 .0004 .QOO6 .0020 ,0014

!
2

1,620 8.00 4.57 1.00 1.00 9.00 5.57 .0049 .0028 .OQO6 .6006 .0055 .0034
8,000 0.00 0.00 0.87 1.71 0.87 1.71 . 0000 . 0000 .OOOl .0002 .OOOl .0002

5 8,500 12.41) 10.43 2.25 3.00 14.65 13.43 .c)O15 .CO12 .OOQ3 .0004 .0018 .0016
6 6,040 15.00 8.00 0.87 2.14 15.87 10.14 .0025 .OQ13 .OOOl .OOO4 .0026 .0017
7 4,390 3.80 2.14 1.37 1.71 5.17 3.85 .0009 .0005 .0003 .0012 .0009
8 51380

.0004
3.40 0.14 3.13 0.86 6 . 5 31.00 .0006 . 0000 .0006 .0002- - - -

Back 36,430 45.60 26.86 10.75 11.29 56.  38.15
.0813 .0007 .0012 .d002

.OO93 .0QQ3 .a016 .QOlO
Bay .
9 3,660 9.00 7.33 1.37. 2.43 10.37 9.76 .0029 .0024 .OOQ4 .0008
10 4,350 12.00 9.17 1.50 2.57 13.50 11.74 .OO28  .OO21 .OQ03 .OOQ6
1 1 4,800 2.80 0.83 0.87 0.14 3.67 0.97 .0006 .OOQ2 .OOQ2 . 0000
1 2 3,150 0.60 0.67 0.87 0.29 1.47 0.96 .OOO2 .OOO2 .0003 .QOOl
1 3 11,150 0.60 0.00 1.75 1.57 2.35 1.57 .OOOl . 0000 .0002 .OOOl
1 4 9,950 2.60 a.83 1.13 1.14 3.73 1.97 .0003 .OOOl .OOOl .OOOl
1 5 6,070 2.00 2.17 1.50 2.71 3.50 4.88 .0003 .0004 .0002 .0004
1 6 10,490 22.20 9.83 6.37 4.14 28.57 13.93 .0021 .0009 .0006 .OOO4
1 7 11,730 4.20 5.00 8.63 4.29 4.83 9.29 .0004 .0004 .0003 .OOO4
1 8 17,950 28.20 17.00 9.25 8.57 37.45 25.57 .0016 .OOQ9 .0005 .ow5
1 9 8,520 2.80 1.50 2.00 3.43 4.80 4.93 .OOO3 .0002 .QOO2 .0004
2Q 18,060 1.80 1.67 1.00 1.86 2.80 3.53 .OOOl

89.00
- - .OOOl .OOOl .OOOl .0002 .0002

Curri- 109,280 55.83 28.25 33.14 117.25 88.97 .0008 .0005 .QO03 .0003 .0011 . 0008
tuck
Total Area

145,710 134.60 82.69 39.00 44.44 173.60 127.10 .0009 .OQQ6 .0803 .0003 .0012 .0009

.0333 .0032

.0031 .0027

.0008 .QOO2

.0005 .&JO3

.0003 .OOOl

.0004 .0002

.0005 .0008

.QO27 .0013

.0005 .0008

.0021 .0014 '

.0005 .OOO6

* Area locations defined in Waterfowl Utilization Tables.

** Occupied...b.lcincls-andactive  or..expossd-  boats are.  here- considered -as> add&tive  for-total disturbance,,-fac.t~r-;'
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Table . Relative Percentage of Disturbance Each Area Received in Relation to the Entire Area
During the Hunting Seasons of 1959-60 and 1960-61.

Area*

Relative Percentage of Density to the Total Area
Hunting Boating Total*

1959 1960 1959 1960 1959 1960

1
2
3
4
5
6
7
8

Back

9 11.89 16.11 6.35 11.94 10.75 14.81
1 0 11.48 14.09 4.76 8.96 10.10 12.50
1 1 2..46 1.34 3.17 0.00 2.61 0.93
1 2 0.82 1.34 4.76 1.49 1.63 1.39
1 3 0.41 0.00 3.17 1.49 0.98 0.46
1 4 1.23 0.67 1.59 1.49 1.30 0.93
1 5 1.23 2.68 3.17 5.97 1.63 3.70
1 6 8.61 6.04 9.52 5.97 8.79 6.02
1 7 1.64 2.68 1.59 5.97 1.63 3.70
ia 6.56 6.04 7.94 7.46 6.84 6.48
1 9 1.23 1.34 3.17 5.97 1.63 2.78

2.87 2.68
6.56 5.37

20.08 la.79
0.00 0.00
6.15 8.05

10.25 8.72
3.69 3.36
2.46 0.00

61.90 58.33Bay

20 0.41
Kituck  Sound 39.10

0.67
41.67

11.11 0.00 4.56 1.86
6.35 8.96 6.51 6.48
9.52 8.96 17.92 15.74
1.59 2.99 0.33 0.93
4.76 5.97 5.86 7.41
1.59 5.97 8.47 7.87
4.76 5.97 3.91 8.80
9.52 2.99 3.91 0.93

50.00 50.00 59.26 55.56

1.59 1.49 0.65 0.93
50.00 50.00 40.74 44.44

Total Area 100% 100% 100% 100% 100% 100%

* Area locations defined in Waterfowl Utilization Tables.

Jtnk Occupied blinds and active or exposed boats are here considered as additive for total disturbance factor.



Table . Location of Waterfowl Areas of Back Bay and Currituck Sound
Shown in the Graphs Comparing Waterfowl Density, Disturbance
Factors, and Food Conditions; General Food Conditions Rated
by Waterfowl Group on Abundance and Availability.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Location
Sand Bridge Marsh
North Bay
Shipps Bay
Back Bay N. W. R.
Back Bay Proper
Sand Bay
Buzzard's Bay and North Great Marsh
Upper North Landing River
Knotts Island Marsh and Channel
Knotts Island Bay
Mackay Island Marsh
Tulls  Bay
Lower North Landing River
Open Sound Knotts Island to Churchs  Island
Coinjock  Bay Area
Swan Island to Currituck Lighthouse
Currituck Sanctuary; Poplar Branch-Church Island
Currituck Lighthouse through Mossey Island
Dews Quarter Island  to Poplar Branch
South End Currituck Sound

Food Conditioqs
Dabblers Divers

Good Fair
Poor Fair
Poor Good
Good Good
Poor Poor
Fair Good
Good Good
Fair Poor
Good Good
Good Good
Good Poor
Fair Poor
Poor Poor
Poor Good
Fair Poor
Good Good
Poor Fair
Good Good
Poor Fair
Poor Poor

Geese
Good
Fair
Good
Good
Poor
Good
Good
Poor
Good
Good
Poor
Poor
Poor
Fair
Poor
Good
Pair
Good
Fair
Poor

,

I
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Figure . Comparison of Dabbling Duck Density to Disturbance
Factors, as Defined by Occupied Blinds and Exposed
Boats, on Twenty Subdivisions of Back Bay, Virginia,
and Currituck Sound, North Carolina, in the Winter
of 1959-60; with Dabbling Duck Food Conditions
indicated by Symbols.
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Figure 0 Comparison of Diving-.Duck  Density to Disturbance Factors,
as Defined by Occupied Blinds and Exposed Boats, on Twenty
Subdivisions of Back Bay, Virginia, and Currituck Sound,
North Carolina, in the Winter of 1959-60; with Diving Duck
Food Conditions Indicated by Symbols.
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Figure . Comparison of Canada Geese Density to Disturbance Factors,
as Defined by Occupied Blinds and Exposed Boats, on Twenty
Subdivisions of Back Bay, Virginia, and Currituck Sound,
North Carolina, in the Winter of 1959-60; with Canada Geese
Food Conditions Indicated by Symbols.
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Figure . Comparison of Dabbling Duck Density to Disturbance Factors,
as Defined by Occupied Blinds and Exposed Boats, on Twenty
Subdivisions of Back Bay, Virginia, and Currituck Sound,
North Carolina in the Winter of 1960-61; with Dabbling
Duck Food Conditions Indicated by Symbols.
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Figure . CompGson  of Diving Duck Density to Disturbance Factors,
as Defined by Occupied Blinds and Exposed Boats, on
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Twenty Subdivisions of Back Bay, Virginia, and Currituck
Sound, North Caro)i,na, in the Winter of 1960-61; with
Diving Duck Food Conditions Indicated by Symbols.
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Figure . Comparison of Canada Geese Density
to Disturbance Factors, as Defined
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Figure . Theoretical Pattern of Waterfowl Utilization Umder Conditions
of Abundant or Scarce Food Supply and Hunting or Non-Hunting.
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Tabla . %terfowl Day Utilizatfon of Back Bav. Virginia and Currituck Sound. IL 0. Heinz  PreHuntinera
Hunting. and Post-Hun&x  Period. 195%59 through 1960-61.

195 3-5 1959-60 1960-61
SDecics Fm3a Pm-Hunt Hunt Post-I-hint  PIYA?Utlt Hunt Post-Hunt Pr&Eunt Hunt Post-Hunt

DabbUrg Back Bay 106,571 210,223 la,303 391,245 A$3,435 326,351
432,364 74l,2@ 603,43G

2X),355  ..,352i783 3S4,331
DUCkS Currituck 5&5(;3 G39,xE 602,339 525,LQS  1,206,425 605,432

Diving Back Bay 13,613 46,7W'
546,2=2

26,UrO 116,075 55,931 5,393 128,544 137,262 95,L75
Ducks Currituck 7,613 329,935 105,322 50"7,547 519,109 254,302 1,349$24 G34,255

Total Back Baa 120,134. 256,930 150,173 507,320 331,744 54~9045 mjcO6
Ducks ., Currituck 985,152 $169,823 846,570

399,366 ti8,339
551,194 1390,935 1,121,99C 7Q130 2,556,249 1,439,6m

&m.da EhckEby 296,744
GOOSO Curritwk 224,693

44$674 309,m5 484,703 24&292
g45,3U 1,064,005

569,915
1,195,949 1169&a

377,975 999&S 9&6'S
974,621 1,211,7':3 2,703,327 l,L@,l3f;

c o o t Back B,v 25,522
Currituck lS6,EJ9

79,9a
1,195&l

1,909 35,727 26,5SG 36 97,7&G
1,031,%9 333,09:: 1,471,620

302,644 2&&,193
%&439 535,101 2,273,870 1,6@,U3

Snow Back BcyCbOSO 9,473Currituck 653,700 530,19521?. 44,330 1,;53,075390,m 904,550 537,570 l,El,ii5
1,049,aoo 27,400 400,025 305,510 55,100 535,966 1,@7,2G4

Swan Back BIT 323
' Ourrituck

52,258
11,009

103,667 x&S51
232,944 556,319

308,347
l45,052 452,052 733,S15 605,C30 549,234

Total Back %ylkltolli 453,423cum&tuck 3,6~%,353 1,553,203 1,045,426997,734
4,874,346

1,339&3 2123,554
fowl 2,@3,569

2,2Q,W 940,2Un6 2,721,346
@54,923 5,107,564

3,665,967
2&X$954 %675,2@ 6@2,454



Table. Comparison of the Waterfowl Days/Am-o  Utilization of Back Bav. Virainia  and Currituck Sound. IL Co
Durine:  Pro-Ku&inn.  H&tinge  and Post-Euntina Period 195%59 through 1960-61,

F

1953-59 1959-60 No-61
Species Qrca Pre-Hunt Hunt Post-Hunt Pm-Hunt Hunt Post-Hunt Pm-I-hmt Hunt Post-Hunt  ,

Dabbling Back Bay 2.9 3.4
Ducks Currituck 5‘0 i:: 7.7

13.7
6"l  v

9.4 9.0
5.5 5.5 ::"3

9.7
11.0

10.6
5.5

Diving Back Bay 0*4 1*3 0.7 3.2
Ducks Currituck 02 a &Q 1.0

Total Back Bay 3.3 7al
5.0 9.0 1::;

13.9
Ducks Currituck 7*.v

10.9
9.9 1:::

l-l.5 n
7.1 2;:

13.3
l3.2

Canada EIack Bay 8.1 XL3
2;

15.6 13.3 6.7
GQCSC Cayrituck 2.1 7.7 10.4 10.7 G.9

coot Back Bay 0.7 2.2
9":;

1.0
Cumituck 1.7 10.9 3.1 Y::: 13*5

10.4 27.4
11.1 24.7

2.7 &3
4.9 20.3

25.3
13:3

6.2
15.3.

Snow Back Bay 0.3 17.9 u*6 1.2. 24.3 42.6 J4.3
GC?OSO Currituck

3a.s
3.6 9.6 tJ.3 3.7 7.4 0*5 4e9 16.5

Swan Back Bay
Currituck 0.1 g. 24 ::;

1.3 964
2,1 5.5

Total Back Bay =a4 42.6 2G.7 36.5
Waterfowl Currituck 9-l 33e6 44.5 22.2 $2

61.5
46.7

25.8 74.7 64.2
25.7 79.3 63.1



It should be noted that Areas #14, #17, and j/19 were assigned only fair
food ratings for Canada geese. After the hunting season the density of
use generally decreased. However, Areas W3, #6, #9, W16, and #18 which
had good food ratings, above average disturbance, and below average
Canada geese use during the hunting season, frequently experienced higher
use after the hunting season.

Again, this demonstrates good feeding areas were avoided because of
disturbance, The distribution of Canada geese on the Back Bay-Currituck
Sound Area is definitely affected by disturbance factors.

All areas rated as poor feeding areas for Canada geese had below average
use, and most of these areas had below average disturbance. A slight
exception was the lower,.North Landing River, Area #13, which had poor *
natural food for Canada geese, below average disturbance, but about
average use. However, it was in close juxtaposition to Areas #14 and
#17, which were high-use areas, and also it was close to cropland.

The areas assigned poor food ratings for Canada geese were those same
deep, silt-laden areas where it is unlikely that much improvement could
result from intensive management efforts. Also, disturbance was below
average on those areas and further reduction in disturbance is not
likely to cause increased use. Better distribution of Canada geese
during the hunting season would result from reduction of disturbance
on Areas #2, #3, #6, $17, #9, #lo, #16, or #18.

Possibly Canada geese in this area have certain behaviorial limits
beyond which they will not tolerate certain flock sizes or densities.
If density limitations exist, then the entire area could be limiting
to Canada geese use because only four or five areas are of value; other
areas either had no food or disturbance was excessive. Additional
sanctuaries in any of the areas of good food conditions would probably
result in higher Canada geese use on that area, and quite possibly higher
Canada geese use of the entire area.

Summary of Relationships of Waterfowl Use, Disturbance and Food Conditions

The relationship of waterfowl use to food conditions and disturbance factors
present abasic continuum that is further complicated by waterfowl supply,
waterfowl behavior, juxtaposition to other areas, and the relative
relationship of all these factors on each area. In discussion of these
relationships I have purposefully avoided reference to absolute values
of waterfowl densities and disturbance factors for they only pertain to
this one situation in these 2 years. I believe the values for densitites
and disturbance are accurate and the ratings of food conditions were
reasonably assigned.

The principal factor limiting use of the entire area of Back Bay and
Currituck Sound during the past 17 years by diving ducks, Canada geese,
and greater snow geese was the total supply of these waterfowl in the
Atlantic Flyway. Disturbance was also considered to be of importance in
limiting use by diving ducks and Canada geese on individual portions of
the area and possibly on the entire area.
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Although the food supply was not shown to be limiting for diving ducks and
Canada geese on the entire area; it apparently was of importance in limit-
ing use on Back Bay.

It is presumed that if total supply of diving ducks and Canada geese was
limiting for the past 17 years, this would have been of equal, or greater,
importance in earlier years.

Use of the entire area by dabbling ducks and coots apparently was about
equally affected by food conditions, disturbance,and total supply of these
birds in the Atlantic Flyway; no one factor being obviously of greatest
importance. Much of the supply of marsh foods was not available to
dabbling ducks because of the dense vegetation. This is a factor relatively
unchanged from former years and therefore not a cause of lower carrying
capacity. The tendency of the submerged aquatic foods to sink in late
fall, in much of the study area, might limit their availability to dabbling
ducks and coots to a greater degree than indicated by the estimates of
total supply. The potential for management for dabbling ducks by increasing
food supply and availability in the marshes is particularly good over i
much of the area, and would yield the greatest results in waterfowl
management.

Although food supply and disturbance to waterfowl have primarily relevance
to subdivisions of the entire area, it should be remembered that these
subdivisions are of prime importance to the individual waterfowl hunter.

The relative influence of total waterfowl supply,food  abundance,and
disturbance fluctuates contintially and generalization about these factors
is most difficult.

Reduction in disturbance or increase in the waterfowl food supply on some
of the 20 subdivisions would probably result in local increases in water-
fowl use. Certain areas would require both to achieve increased waterfowl
use. Increased use of the area, naturally, implies decreased use of other
areas.

Management of many potentially good marshes seems to be more critical than
the disturbance factor for dabbling ducks. Disturbance is possibly of
greater importance in limiting Canada geese and diving duck use than it
is in limiting dabbling duck use.

Strategically located sanctuaries on areas of good food supply and
availability for Canada geese and diving ducks would result in better
distribution of the supply and contribute to more equitable harvest
throughout the area.

Descrip.tion  of Waterfowl Areas of Back Bay and Currituck Sound

The waterfowl areas or subdivisions of Back Bay and Currituck Sound were
selected principally on a geographic basis, but consideration was given
to recognizable land features and certain specific land uses, e.g., the
Back Bay National Wildlife Refuge, the Currituck Sound Sanctuary, and
certain patterns of hunting distribution. Although the original selection
of waterfowl areas could be improved now for more direct comparison to
other surveys, it was satisfactory.
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A brief description of each waterfowl area follows:

Waterfowl Area No. 1 - Sandbridge Marshes and Ponds. Approximately 1,120
acres of cattail, big cordgrass, bulrush, smartweed, marshmallow marsh,
with 105 acres of open shallow ponds. Sandbridge Marsh was on the northern
end of the study area above North Bay. Average water depth,was  about 2.'5
feet. Bottom soilsweremostly loam. Bushy pondweed and wildcelery
occurred in fair abundance in some years.

Waterfowl Area No. 2 - North Bay and Horne Point. Approximately 1,380
acres consisting of open water of North Bay which averaged about 4 feet
in depth, and the marshes and shallow ponds of Horne Point which accounted
for about one-fourth of the acreage. The marsh was a heterogenous mixture
of cattails, common rush, plume grass, common spikerush, saltmeadow
cordgrass, bulrushes, saltgrass, marshmallow, needlerush, etc. Sweetgale
was common on the beach side. Wildcelery, bushy pondweed, Chara  sp.,
and redheadgrass were often abundant.

Waterfowl Area No. 3 - Shipps Bay. An open water area of about 1,630
acres with insignificant cattail, big cordgrass, needlerush, and marsh-
mallow marsh. It was located just south-of North Bay and just north of
the Back Bay National Wildlife Refuge.

Sandys.oils were common on the eastern side and loam and muck soils occurred
on the western side. Wildcelery, bushy pondweed, widgeongrass, saga,
pondweed, and muskgrasses were normally among the more common aquatics.
Water depth ranged from2 feet on the eastern side to about 5.5 feet on
the western side. The average depth was 4.3 feet.

Waterfowl Area No. 4 - Back Bay National Wildlife Refuge. There were
approximately 8,000 acres that were considered as waterfowl habitat.
This area contained one of the larger marsh-pond areas in the entire area.
Shallow water marsh-ponds, open sounds, man-made beach ponds and impoundments,
and goose pasture fields made this the most diverse habitat unit. The
heterogenous marshes were composed of cattails, common rush, needlerush,
three-squares, big cordgrass, saltgrass, common spikerush, sedges, rose
mallow, saltmarsh mallow. The marsh ponds and small embayments were
frequently filled with bushy pondweed, wildcelery, and redheadgrass.
The larger bays supported a mixture of all common submerged aquatics
with sago pondweed, wildcelery, redheadgrass, and widgeongrass among
the dominant plants. The average water depth of the area was 3.8 feet.
Sand, silt, and loam soils predominate. Clay, peat, muck, and scattered
oystershell were less common.

Waterfowl Area No. 5 - Back Bay "Proper.!' This 8,500-acre  unit was the
large bay south of the Back Bay National Wildlife Refuge and west of
Ragged Island. This was the deepest bay in the Virginia portion of the
total area and averaged about 5.6 feet in depth. The bottom soils were
a thick layer of silt loam covered with 1 to 4 inches of fine semiliquid
silt. Vegetation, in recent years, was normally lacking in most portions
of this area. An occasional stand of sago pondweed occurred.near  the-
periphery of the area, and elsewhere there were scattered plants of
bushy pondweed or muskgrass. Wave action and turbidity were severe in
this area and waterfowl used it primarily for resting.
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The marshes on the west of this area were a mixture of cattails, common
rush, needlerush, three-squares, big cordgrass, sedges, smartweeds, etc.

Waterfowl Area No. 6 - Sand Bay. Lies south of Buck Island Bay, (which
is in the Back Bay National Wildlife Refuge) east of Ragged Island and
Cedar Island and north of Area No. 9, the Knotts Island Marshes. The
average water depth of this 6,040-acre  unit was 3.5 feet. Bottom soils
were predominantly sand or sandy loam. Wildcelery, muskgrasses, bushy
pondweed, redheadgrass, and sago pondweed were among the more common
aquatics. Cattails, needlerush, three-squares,etc., were common in the
narrow eastern marsh that borders the area.

Waterfowl Area No. 7 - Buzzard's Bay, Pocahontas Marsh, and the Great.Marsh.
This area included approximately 4,390 acres of shallow bays and marsh.
It was bordered on the north by Back Bay, on the east by Knott's Island,
on the south by the Knott's Island Causeway, and on the west by the mainland.
Average depth of the water was about 3.2 feet. Here, more than any other
area, the marsh itself was of importance to waterfowl. Extensive snow
goose use was an important factor in opening up the marsh for use by'other
duck species.

Both the Mackay Island National Wildlife Refuge and the Pocahontas State
Waterfowl Management Area were established in portions of this area in
the early 1960's.

Although the southern portion of this area was actually in North Carolina,
all waterfowl counts for No. 7 were listed in Virginia totals. For all
aspects of the study, the causeway was considered the State line.

Bushy pondweed, redheadgrass, wildcelery, muskgrasses, widgeongrass,
dwarf spikerush, and arrowhead were common submerged aquatics.

Cattails, common spikerush, marshmallow, and big cordgrass were common
marsh plants.

Waterfowl Area No. 8 - The Upper North Landing River. This area between
the Creeds River Bridge and Faraby Island near the State line was the
last area included in the Virginia totals and it consisted of approximately
5,380 acres of river and marsh. Cattails, needlerush, three-squares, big
cordgrass were the dominant marsh vegetation. The river was turbid and
averaged about 7 feet in depth. Aquatics were very scarce in this area.
Silt overlaying muck and clay soils*was the predominant soil type.

Currituck Sound was subdivided into waterfowl areas No. 9 through No. 20.

Waterfowl Area No. 9 - The Knotts Island Marsh included 3,060 acres of
innumerable shallow ponds, coves, and marsh areas on the eastern side of
Knott's Ihland. It was bounded on the north by Area No. 6 (Sand Bay),
on the east by the outer banks, and on the south by Knott's:Island  Bay.
Part of the area was in Virginia, but most of it was in North Carolina.
The average water depth was 2.9 feet and most aquatics were abundant. .-The
marsh contained three-square, cattail, needlerush, common spikerush,
smartweeds, pickerelweed, American germander, etc.
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Waterfowl Area No. 10 - Knott's Island Bay included 4,350 acres of .bay,
marsh, and beach ponds. The major part of the area consisted of a shallow,
open bay on the west, with marsh ponds to the south and beach ponds to the
east. The average water depth of the bay was 2.9 feet. This area was
frequently heavily vegetated with wildcelery, redheadgrass, bushy pondweed,
widgeongrass, and sago pondweed. The area was bounded by Areas 9, 14 and
16; and the southern edge extended along a line from Knott's Island to
Swan Island. Sand and muck soils were common. The marsh vegetation just
north of Swan Island was predominantly cattail, needlerush, common spikerush,
and three-square. Sweetgale was common on the beach marshes.

Waterfowl Area No. 11 - Great Marsh and Mackay Island Marsh included 4,800
acres of marsh and ponds south of the Knott's Island Causeway. T h e  p o n d s
on the south end of Mackay Island were included in this area. In the ,early
1960's the area to the east of Cory's ditch was acquired as part of the,
Mackay Island -National Wildlife Refuge. Several ponds were nonvegetated.
Wildcelery, redheadgrass, muskgrasses, bushy pondweed, dwarf spikerush, and
watermilfoil occurred in some ponds.

Needlerush, cattails, big cordgrass, saltmeadow grass, three-squares,
marshmallow, squarestem,spikerush, common spikerush, sedges, pickerelweed,
etc., were abundant.

Waterfowl Area No. 12 - Tulls  Bay and the adjoining marsh included about
3,150 acres to the west of the North Landing River. The average water
depth was 5 feet. The water was darkly stained. The bay had a sparse
quantity of Chara  sp., widdcelery, bushy pondweed, Sagittaria subulata,
Nitella  sp., and widgeongrass. The marsh vegetation was primarily cattail,
three-square, needlerush, and big cordgrass.

Waterfowl Area No. 13 - The Lower North Landing River included a large open
water area of 11,150 acres extending from Faraby Island to Bells Island
that was bounded on the east by a line drawn between the tip of Bells
Island and Mackay Island. The average depth of water was 6.8 feet; the
water was normally turbid. Loam-silt bottoms were predominant in the
deeper waters. Some of the shallow edges had sand bottoms. A q u a t i c
plant production was confined to small quantities of wildcelery, redhead-
grass, bushy pondweed, and Chara  sp. in the shoal areas, No marsh of
any significance was included in the area.

Waterfowl Area No. 14 - Open water area south of Knott's Island included
9,950 acres bounded by Areas 13 on the west, 16 and 17 on the south,
16 on the east, and 10 and 11 on the north. A perimeter line would have
been from the tip of Mackay Island south to Bells Island, east to the
tip of Churchs Island, due east to a north line to the eastern tip of
Knottis  Island, and thence westward along the shore of Knott's and.
Mackay Islands.

The average water depth was 6 feet; however, a large sandbar known as the
"hump" extended diagonally from Churchs Island to Knott's Island. There
the water depth averaged about 4 feet. The bottoms were mostly sand.
Loam and clay were more common in the deeper western portion of the area.
Most of.the  western portion produced few aquatic plants. Widdcelery,  sago
pondweed, redheadgrass, widgeongrass, bushy pondweed, and Chara  sp. were
often abundant in the eastern portion of the area.
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Waterfowl Area No. 15 - Coinjock  Bay Area included 6,070 acres of bay and
marsh. The area was bounded on the north by Bells Island, on the west by
the mainland, on the south by Churchs Island Causeway, and on the eagt by
Churchs Island. Cedar Bay and Piney Island Bay were included in this area.
Loam and clay soils occurred in the deeper portions of Coinjock  Bay; sands
and silts were common in the eastern bays. Water depths averaged about
4.5 feet. Bushy pondweed, wildcelery, Chara  sp.., redheadgrass, Nitella,
widgeongrass, and dwarf spikerush were common but not always abundant.

Waterfowl Area No. 16 - Marshes and Shoal Waters from Swan Island to
Currituck Lighthouse included 10,490 acres bounded by a line from Swan
Island to Knott's Island, thence to Mary's Island, and east to the light-
house at the Whaleshead Hunting Lodge. The eastern edge was the sand
dune of the outer banks. The water depth averaged about 3 feet. The
bottoms were predominantly sand with some loam on the western side. The
marshes were a more homogenous mixture of cattail, needlerush, and big
cordgrass than the more varied marshes of Back Bay. Some three-square
and common spikerush occurred in the marshes.

Waterfowl Area No. 17 --North end of Churchs Island south to Poplar Branch
Marsh included 11,730 acres of open bay on the westside  of Currituck
Sound. The eastern edge extended  to Monkey and Mary's Islands. Virtually
no marsh was included in the area. The Currituck Sound Sanctuary was
entirely within Area No. 17.

The average water depth was about 5.7 feet. Sand bottom was most common,
but some loam and silt soils occurred over extensive areas. Most of the
common aquatics, except sagittaria, we.re found in abundance. Bushy pond-
weed, wildcelery, and widgeongrass were normally abundant, with fair
amounts of sago pondweed, redheadgrass, and Chara  sp.

Waterfowl Area No. 18 - Bay and Marsh from Currituck Lighthouse to south
end of Massey Island Marsh included 17,950 acres. The area was bounded on
the west by a line south from Mary's Island midway through the Narrows
that separated the marsh near Poplar Branch into the east and west sides
of Currituck Sound. The average water depth was about 3 feet. The bottom
was predominantly sand and silt. Most submerged aquatics, other than
sagittaria, were common to abundant. Bushy pondweed, wildcelery, sago
pondweed, redheadgrass, widgeongrass, and Chara  sp. were normally
abundant. The marsh consisted primarily of big cordgrass and needlerush,
but there were some fairly abundant stands of cattail, common spikerush,
saltmeadow cordgrass, saltgrass, marsh elder, etc.

Waterfowl Area No. 19 - Poplar Branch Marsh and Bays south to lower end
of DewsQuarter  Island included 8,520 acres on the west side of Currituck
Sound. It was bounded by Area 17 on the north, Area 18 on the east, and
Area 20 on the south. The average water depth was about 5.4 feet. The
bottoms were mixed patches of sand, loam, and silt. Submerged aquatics
were normally abundant; bushy pondweed, wildcelery, widgeongrass, sago
pondweed, and redheadgrass were frequently abundant. The marsh vegetation
was predominantly needlerush, big cordgrass, cattail, three-square,
saltmarsh cordgrass, and sawgrass.
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Waterfowl Area No. 20 - South end of Currituck  Sound included 18,060 acres
of open sound-with an insignificant edge of marsh south of Mossey Island
on the east side and south of Dews  Quarter Island on the west to Wright
Memorial Bridge. The average water depth was 6.8 feet. The bottom was
predominantly sand. The area was normally only poorly to moderately
vegetated with bushy.pondweed,  widgeongrass, wildcelery, redheadgrass,
and sago pondweed.

The narrow edges of marsh were predominantly needlerush, sawgrass,
cattail, and big cordgrass on the western side of the sound; and needlerush,
big cordgrass, cattail, sedge, ludwigia, wild millet, hightide  bush, etc.,
on the east side of the sound.
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WATERFOWL FOOD HABITS

Food Habits of Waterfowl on Back Bay, Virginia, and Currituck Sound,
North Carolina, 1904-1927.

The TJ. S. Fish and Wildlife Service records at Patuxent Wildlife Research
Center contained 42 waterfowl food habits analyses for Back Bay and 748
for Currituck Sound. These were from waterfowl gizzards collected in
the area between 1904 and 1927. These analyses did not indicate actual
volume.of  the contents, so only the percent frequencies of food items
areshown  in the tables and compared to current data.

The table on food habits of ducks from Back Bay from 1910-24 shows that
for the total duck category the percent frequencies of the most fre-
quently encountered foods were: widgeongrass - 64 percent, unidentified
pondweed - 52 percent, three-square - 43 percent, sago pondweed - 33
percent, Najas - 31 percent, smartweed - 21 percent, wax-myrtle - 19
percent, wildcelery - 14 percent, unidentified bulrush - 10 percent,
and Chara  spp. - 7 percent. Insects and gastropods occurred in 10
percent and 5 percent, respectively, of the total ducks examined.

On Currituck Sound the 10 most frequently encountered foods and the
percent frequencies in the total ducks in the period 1904-27 were:
widgeongrass - 80 percent, unidentified pondweed - 78 percent, Chara
SPP* - 30 percent, unidentified bulrush - 25 percent, Najas - 22 percent,
wax-myrtle - 16 percent, wildcelery - 15 percent, smartweed - 14 percent,
sago pondweed - 11 percent, and Eleocharis sp. - 8 percent. Redheadgrass
ranked 12th with 4 percent frequency,

The percent frequencies of animal material in the total ducks from
Currituck Sound were: Insecta - 13 percent, Crustacea  - 6 percent,
Gastropoda - 4 percent, Pelecypoda - 3 percent, Arachnoidea - 3 percent,
and unidentified animal matter - 3 percent. Animal matter was of
principal importance to mergansers, ruddy ducks, American goldeneye,
bufflehead, scaup, black ducks, pintail,  and teal.

The Back Bay data from 1910-24 represented 31 dabbling ducks and 11.
diving ducks. The Currituck Sound data included 25.6 dabbling ducks,
250 diving ducks, and 9 mergansers in the total of 515 ducks, plus
233 coots in 748 total waterfowl from 1904 to 1927.

The coots on Currituck Sound fed most frequently on Najas - 86 percent,
widgeongrass - 83 percent, sago pondweed - 69 percent, Chara  spp. -
61 percent, unidentified pondweed - 14 percent, wildcelery - 12 per-
cent, and redheadgrass - 12 percent. All other plant foods were of
minor importance to coots and no animal foods were record&l.

The frequencies of certain principal aquatics and corn (Zea mays) in
the waterfowl diet are compared for the periods 1904-27 and 1958-61.
Pondweeds and widgeongrass were more important for dabbling ducks in
the earlier period. Probably much of the unidentified pondweed in
the earlier period was sago pondweed. Widgeongrass occurred in 76

42



Table . Percent Frequency of Major Food Items Contained in the Gizzard Contents of Dabbling Ducks .on Back Bay,
Virginia, and Currituck Sound, North Carolina; as Determined from 281 Gizzards Collected from 1904 -
1927 and from 355 Gizzards Collected from 1958 - 1961.

Dabblers

Plant Material
Potamogeton Ruppia Najas FChara  Vallisneria Saglttaria Zea.-

pectinatus perfoliatus spp. maritima guadalupensis sp. americana subulata mays

1904 - 1927
Mallard (58)L' 16 0 76 74 21 0 3 5 0
Black (96) 15 2 80 65 17 0 7 1 ' 0
Gadwall  (28) 0 0 14 79 32 0 0 0 0
Baldpate (34) 6 0 29 91 9 '. 6 9 3 0
Pintail  (51) 10 2 82 84 22 20 2 4 0
G. W. Teal (14) 0 29 57 93 0 0 0 14 0
Total Dabbler (281) 11 2 66 76 18 4 5 3 0

1958 - 1961
Mallard (52) 237 23 0 19 19 0 0 6
Black (52) - 17 15 4 12: 13 2 2 0 8
Gadwall  (17) 6 0 0 18 76 0 0 0 0
Baldpate (142) 9 15 1 27 77 9 9 0 1
Pintail  (50) _ 26 24 6 28 36 0 4 0 0
G. W. Teal (42) 10 2 7 10 7 5 0 0 2
Total Dabbler (355) 17 15 3 21 45 5 5 0 3

L/ Number of each species from which the respective percents were computed.



Table . Percent Frequency of Major Food Items Contained in the Gizzard:  Contents of Waterfowl on Back Bay,
Virginia, and Currituck Sound, North Carolina;as Determined from 775 Gizzards Collected from
1904 - 1927 and from 622 Gizzards Collected from.1958 - 1961.~. . .,

Waterfowl

Plant Material
Potamogeton Ruppia Naias Chara  Vallisneria Sagittaria. Zea

pectinatus perfoliatus spp. maritima guadalupensis sp. americana. subulata mays

1904 - 1927
Redhead (27$/ 3 0 7 4 8 52 15 0 7 4 0
Canvasback (7) 5 7 '0 4 3 4 3 14 1 4 14 0 0
Ringneck  (4) 0 0 5 0 50 0 7 5 2 5 0 0
Lesser Scaup (131) 6 2 9 2 9 2 3 1 5 7 2 7 1 0
Greater Scaup (65) 9 0 94 8 9 34 6 5 3 7 0~ 0
American Goldeneye (7) 5 7 2 9 100 7 1 14 100 1 4 0 0

-Ruddy'(16) 50 3 1 100 9.4 44. 6 9 6 0 0
Bufflehead (4): 0 0 2 5 5d 0 50 2 5 0 0
Total Diver (261) 1 5 5 .8 6 84 2 9 54 26 1 0
Total Dabbler (281) 1 1 2 6 6 7 6 1 8 4 5 3 0
Total Duck (542) 1 3 4 7 5 80 2 3 28 1 5 2 0
Coot (233) 6 9 1 2 14 8 3 8 6 6 1 1 2 0 0
Total Waterfowl (775) 3 0 6 5 7 8 1 4 2 3 8 14 1 .o

1958 - 1961
Redhead (13) 23 0 0 23 6 2 8 23 0 0
Canvasback (6) 6 7 50 0 8 3 1 7 0 1 7 0 0
Ringneck  (65) 4 5 4 3 9 5 5 3 7 0 6 0 ,8
Lesser Scaup (17) 4 7 2 9 6 4 1 24 6 1 8 0 0
Greater Scaup (7) 5 7 2 9 ' 0 5 7 5 7 1 4 1 4 0 0
American Goldeneye (2) 5 0 0 0 50 0 0 0 0 0
Ruddy (55) 24 3 3 2 6 7 1 3 2 5 0 0
Bufflehead (12) 1 7 2 5 8 5 8 50 0 0 0 0
Total Diver (177) 3 6 3 3 5 5 7 3 1 2 8 0 .3
Total Dabbler (355) 1 7 1 5 3 2 1 4 5 5 5 0 3
,Total Duck (532) 23 2 1 4 3 3 4 0 4 6 .O 3
coot (90) 4 2 0 1 9 8 2 4 0 0
Total Waterfowl (622) 20 1 8 3 28 4 9 4 6 0 2

L/ Number of each species from which the respective percents were computed.



percent of the dabblers in the early period but in only 21 percent of
the recent samples. The frequency of Najas in dabblers increased from
18 to 45 percent in the two sample periods, and redheadgrass increased
from 2 to 15 percent. Chara  spp. and wildcelery occurred in about
equal frequency in dabbling ducks in the two periods. Corn was not
found in dabbling ducks in the early period, but occurred in 3 percent
in the period 1958-61.

The comparison of the percent frequencies of certain food items in
diving duck gizzards between the periods 1904-27 and 1958-61 again
shows a greater frequency of widgeongrass (84 percent) in the earlier
period. Similar to the dabbling ducks, the diving ducks were reported
to have used sago pondweed more frequently in the later period, but the
nonidentified category probably included more sago in the early period.
Najas occurred in 29 percent of the diving ducks in the earlier period
compared to 31 percent in 1958-61. Chara  sp. and wildcelery were less
frequently encountered in the later period. Chara  sp. occurred in 54
percent of the diving ducks in the early period compared to 2 percent
in 1958-61. The use of wildcelery by diving ducks decreased from 26
to 8 percent in the two periods. The use of corn by diving ducks
increased from 0 to 3 percent in the two periods.

There was considerable change in coot food habits in the two periods.
In the later period the coots were feeding almost exclusively on
Najas; it occurred in 98 percent of the gizzards and other items
were infrequent. However, in the period 1904 to 1927, the most
frequently encountered foods were Najas - 86 percent, widgeongrass -
8 3  p e r c e n t ,sago pondweed - 69 percent, Chara  spp. - 61 percent,
unidentified pondweed - 14 percent, redheadgrass - 12 percent, and
wildcelery - 12 percent. To further explore this oddity, comparison
was made to the 117 coot gizzards collected in 1962; this series of
analyses shows a greater variety of aquatics in the diet of the coot
than the 1958-61 series. The 1962 series shows 99 percent frequency
of Najas, but also 23 percent Chara  spp., 18 percent widgeongrass,
12 percent redheadgrass, and 10 percent sago pondweed, etc.

Aquatic invertebrates were not frequently encountered in the diet of coot
in either the periods 1904-27 or 1958-61, but occurred in 17 percent
of the 117 coots examined in 1962.

D i s c u s s i o n

Considering the percent frequency of each food item in the ducks
from the two periods as a sample of the relative frequency of each
food in the habitat, certain judgments can be made about habitat
differences in the two periods. Of course, varying waterfowl
species composition in the two samples makes it necessary to
compare individual species food habits rather than the gross diet
of dabblers, divers, etc. In this comparison the duck may be
considered as a habitat sampling device.

c

/
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The unidentified pondweeds recorded in the 1904-27 period are believed
to be primarily sago pondweed, so probably the two should be combined.
If this is true, then sago pondweed, widgeongrass, Chara  spp., wild-
celery, and Sagittaria subulata were more important constituents of the
habitat in the period 1904-27 than in the period 1958-61. Najas and
redheadgrass were more important components of the habitat in the period
1958-61.

The three types of animal 'foods, insects, crustaceans,and gastropods,
were somewhat more frequently encountered in more species of waterfowl
in the period 1904-27 than in the period 1958-61.

A second comparison was that of the species composition of waterfowl
in the three sample periods. With the mass of data from club records,
this may seem superfluous, but those records did not adequately
distinguish greater scaup, lesser scaup, or ringnecks. In the
period 1958-61, the waterfowl gizzards were collected as encountered
with no selection of certain species; if this was equally true of the
period 1904-27, the comparison has some validity in assessing relative
kill. Certain clubs assisted in the 1962 collection and the separa-
tion of scaup and ring-necked ducks, and the blackhead group was not
always possible. Similar data of Quay and Critcher (1962) are
included but it represents only a part of the entire area; the
selectivity of collection was not known. The number and percent
each duck species comprised of the total samples of ducks were:

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Shoveler
Wood Duck

1904-27 1947-51 1958-61 1962
No.  % No. %
38 'IU 4. 3 .

Ns"~ gT4 NT~ zno 'ofta;

96 17.2 22 7.5 52 9.4 103 10.8 273
28 5.0 2 0.7 17 3.1 10 1.1 57
34 6.1 34 11.6 142 25.7 109 11.4 3 1 9
51 9.2 19 6.5 50 9.1 1‘25 13.1 245
14 2.5 17 5.8 42 7.6 127 13.3 2 0 0
6 1 . 1 0 0 0 0 0 6
0 0 0 9 1.6 3 0.3 12
0 0 0 4 0 . 7 3 0.3 7

Total Dabbler 2 8 7 51.5 9 7 33.0 368 66.7 556 58.4 1,308

Redhead 2 7 4.8 44 15.0 1 3 2.3 (8)* 9 2
Canvasback 7 1.3 6 2 21.1 6 1 . 1 (5)Jc 80
Ringneck 4 0.7 5 1 . 7 6 5 11.8 1 7 9 18.8 253
Lesser scaup 1 3 1 23.5 5 1 . 7 1 7 3.1 6 5 6 . 8 218
Greater scaup 6 5 11.7 0 -' 7 1.3 1; 0.8 8 0
(Blackhead) - - - - - 1.3 12
American Goldeneye 7 1.3 0 0 2 0.4 1 0 . 1 1 0
Ruddy Duck 1 6 2.9 7 5 25.5 5 5 10.0 104 10.9 250
Bufflehead 4 0.7 5 1 . 7 1 2 2.2 2 6 2 . 7 4 7
Old Squaw 0 0 1 0.3 1 0.2 2
Commori  scoter 0 0 1 0.1 1
Total Divers 2 6 1 46.9 1 9 7 67.0 1 7 8 32.2 396 41.6 1,045

Mergansers 9 1.6 6 1 . 1 1 5

Total Ducks 557 294 552 952+(13)*  2,368
* Specific collection and not in total.
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Assuming that harvest and collection of gizzards were made at random it
was concluded that diving ducks were relatively more important in the
1947-51 period. Lesser scaup were killed more frequently in the period
1907-27, for they comprised 23.5 percent of the collection. Ring-necked
ducks were common in the latter two collection periods, but scarce in
the two earlier periods.

The last column in the table summarizes the total number of food habits
analyses of ducks known to have been conducted for Back Bay and Currituck
Sound. Of the total of-2,368 ducks, 1,308 were dabbling ducks, 1,045
were diving ducks including ruddy ducks, and 15 were mergansers. The
number of redhead ducks and canvasback specifically collected for food
habits -analyses was not included in the subtotal or percent composition,
but are in the total.

Food Habits of Waterfowl on.Currituck  Sound, North Carolina, 1947-19.52.

Quay and Critcher (1962) presented a paper on the food habits of 326
waterfowl of 15 species collected on Currituck Sound between 1947 and
1952. They state "Potamogeton, Ruppia, and Najas were the overwhelmingly
important foods for all groups, totaling about 80% by:volume  forthe entire
sample. Vallisneria, now present in the Sound in good supply, did
not appear in any of the gizzards examined and very possibly was
relatively rare or spotty in the Sound during the 1947-1952 period.
Ninety-seven percent of the total volume was plant material and three
percent animal matter."

Waterfowl Food Habits on Back Bay and Currituck Sound During the 1958-1964
Study.

Sincock  (1962) presented a paper entitled "Estimating Consumption of
Food by Wintering Waterfowl Populations." The methods described in
that paper show how waterfowl food habits can be weighted to represent
the wintering waterfowl population when the species composition and
population are known (see Appendix). Further, since individual daily
consumption was assumed to be 10 percent of the body weight of each
waterfowl species the total consumption of each food item for each
wintering period was' calculated. This permitted comparison of the
use of each submerged aquatic to the quantity estimated from the
transect surveys.

During the winters of 1958 through 1961, 825 waterfowl gizzards were
collected from hunters on Back Bay and Currituck Sound. Data are
presented for the entire area, rather than subdivisions, because of
the frequent movement of waterfowl on the area-

During the winter of 1962, after the ocean water introduction, 1,201
waterfowl gizzards were collected from hunters on the area, which
permitted comparison of the food habits under the different environ-
mental conditions. Because the large whistling swan population con-
sumed much of the food supply, 21 swans were collected by the
investigators during 1962. These data were applied to each annual
estimate of food consumption by swan.
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Several hundred dead or sick greater snow geese were carried from the
marshes, and many gizzards were collected. It was not feasible to
attempt detailed food habits because the contents were primarily roots
and basal portions of a variety of marsh plants. Submerged aquatic
plants were not important to the greater snow geese.

Based on the estimated total food consumption of each food item by each
waterfowl species and the primary source of each food item, the per-
centages of food originating in the field, marsh, or bay are shown for
each species of waterfowl for the periods 1958-61 and 1962-63.

The table comparing the sources of the food by waterfowl groups from
these two periods shows that the major difference was that the bay
provided only 24 percent of the food for Canada geese in the period
1958-61, but it provided 57 percent of their food in 1962.

In the two periods, 61 to 65 percent of the dabbling duck food was
from the bay habitat; and 92 to 98 percent of the diving duck food
was from the bay. Almost all of the food of the coots and swans was
from the bay. The bay habitat was of slightly greater importance
for all groups in 1962. The habitat use data for all groups are
weighted by the known food habits and population composition and
level. Therefore the indicated use of each habitat changed in
accordance with a change in food habits and also the population of
each species of waterfowl.

Conventional food habits tables on the volume and frequency of food
items are presented for each waterfowl species for comparison to
other conventional food habits work; however, the more representative
data on the food demand by each component of the waterfowl population
are most useful.

Total Food Consumption from the Bay Habitat

The total dry weight of plant and animal food from the bay habitat
that waterfowl consumed is presented by waterfowl species for each
year from 1958 through 1963 in the tables (see Appendix). The con-
sumption of plant and animal food by waterfowl from the bay habitat
was as follows:

1958 3,003;483  lb. dry-weight
1959 5,289,093
1960 6,989,457
1961 5,133,602
1962 9,441,158
1963 7,137,626

46



i -.-  ->
The quantities of submerged aquatics (in thousands of pounds dry weight)
consumed each year by waterfowl were as follows:

Sago pondweed
Wildcelery
Najas
Redheadgrass
Widgeongrass
Chara  spp.

.300
151

1,734
208
212
51
ioNitella  spp.

Dwarf spikerush 3
Sagittaria subulata 15
Potamogeton berchtoldi 7

Total 2,692

1958 1959 1960 1961 1962 1963

492 663 609 809 677
274 331 293 570 504

2,810 3,680 3,093 5,277 3,859
378 445 404 834 657
366 467 453 1,516 1,091
89 1 0 4 97 194 162
12 15 16 14 9
3 2 4 35 24

22 36 32 41 29
10 11 15 6 3

4,455 5,755 5,015 9,296 7,017

-.:: The differences between the totals of submerged aquatic consumption and
the total food consumption from the bay represented animal food from the
bay.

Food Consumption by Waterfowl and the Annual Standing Crops of Submerged
Aquatics

No known precedence exists for quantitatively relating food demand and
supply for waterfowl. One method would be to compare demand to the
standing crop indicated by the November transect survey. However, this
would erroneously assume that the standing crop in November remained
available throughout the winter. Natural disintegration, destruction
by storms, consumption by carp, etc., all serve to deplete the supply
of food existing in November. A more realistic assumption was that the
standing crop of aquatics available to waterfowl was the average of the
supply existing in the entire winter period.

The transect surveys showed the lowest yield for certain aquatics, e.g.
sago pondweed, wildcelery, redheadgrass, widgeongrass, and generally
Sagittaria sp. was in February. Najas, Eleocharis parvula, and the
muskgrasses occurred in the least quantity in May.

Therefore, the standing crop of each aquatic was computed on the basis
of the average of the quantity in November and the lowest subsequent
quantity in either February or May. In certain years, either the
February or May surveys were not conducted and the quantities are
estimated for these periods, based on characteristics of the preceding
or following years.
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As defined, the average annual standing crop, in thousands of pounds dry
weight, of each important aquatic was:

1958 1959 1960 1961 1962 1963- - - - -

Sago pondweed 2,111 1,940 2,997 2,226 6,687 2,086
Wildcelery 171 728 1,159 962 387 602
Najas 8,596 12,942 14,993 11,172 11,402 9,580
Redheadgrass 114 2,085 2,804 1,905 .3,138 2,936
Widgeongrass 7 146 2,599 1,327 4,039 4,395
Chara  sp. 1,816Jc 3,872* 968 2,176 2,679 1,250
Nitella spp. 1,816* 3,871* 1,234 761 283 58
Total muskgrass 3,632 7,743 2,202 2,937 2,962 1,308

Eleocharis sp. 0 243 315 114 121 71
Sagittaria sp. 4 26 150 150 103 ' 104

Total 14,635 25,853 27,219 20,793 28,839 2.1,082

* Arbitrarily divided for period in which individual estimates were not
available.

Percent Consumption by Waterfowl of the Annual Standing Crop of Aquatic
Plants

The percentage use of the standing crop of aquatics by waterfowl was as
follows:

Sago pondweed
Wildcelery
Najas
Redheadgrass
Widgeongrass
Chara  spp.
Nitella  spp.
Dwarf spikerush
Sagittaria subulata

Total Aquatics

1958 1959 1960 1961 1962 1963

14.2 25.4 22.1 27.4 12.1 32.5
88.3 37.6 28.6 30.5 (100.0) 83.7
20.2 21.7 24.5 27.7 46.3 40.3

(100.0) 18,l 15.9 21.2 26.6 22.4
(100.0) (100.0) 18.0 34.1 37.5 24.8

2.8 2.3 10.7 4.4 7.3 13.0

(10:::) 0.3 1.2 0.6 1.2 3.5 2.1 28.9 4.9 15.5 33.8
(100.0) 84.6 24.0 21.3 39.8 27.9

18.4 17.2 21.1 24.1 32.2 30.0

The assignment of a constant percentage of consumption of each food item
to each year from 1958 through 1961 for calculation of the above data
presents the obvious error (indicated as 100 percent) of consumption
exceeding the supply. Another cause of this is that confidence limits
were quite wide on estimates of supply when the food items were scarce.

The assignment of a constant percentage consumption of each food item by
each waterfowl species from all data from 1958 through 1961 to each year
in that period, and for the 1962 data to the 1963 data, is necessitated
by inadequate sampling of certain waterfowl species in some years. It
provides the most realistic concept of food habits with the existing data.
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Sag0
Wildcelery
Najas
Redheadgrass
Widgeongrass
Chara  spp.
Nitella  spp.
Total Muskgrass

11.1 11.0 11.5 12.1 8.7
5.6 6.2 5.8 5.8 6.1
64.4 63.1 63.9 61.7 56.8
7.7 8.5 7.7 8.1 9.0
7.9 8.2 8.1 9.0 16.3
1;9 2.0 1.8 1.9 2.1
0.4 0.3 0.3 0.3 0.1
2.3 2.3 2.1 2.2 2.2

9.6
7.2

55.0
9.4
15.5
2.3

,o . 1
2.4

Dward spikerush 0.1 0.1 Tr. 0.1 0.4 0.3
Sagittaria sp. 0.5 0.5 0.6 0.6 0.4 0.4

The percentages each aquatic comprised of the standing crop of aquatics
were:

1958 1959 1960 1961 1962 1963

Sag0 14.4 7.5 11.0 10.7 23.2 9.9
Wildcelery 1.2 2.8 4.3 4.6 1.3 2.9
Najas 58.7 50.1 55.1 53.7 39.5 45.4
Redheadgrass 0.8 8.1 10.3 9.2 10.9 13.9
Widgeongrass Tr. 0.6 9.5 6.4 14.0 20.8
Chara  spp. 12.4 15.0 3.6 10.5 9.3 .5.9
Nitella  spp. 12.4 15.0 4.5 3.7 1.0 0.3
Total Muskgrass 24.8 30.0 8.1 14.1 10.3 6.2

Dward spikerush 0 0.9 1.2 0.5 0.4 0.3
Sagittaria sp. Tr. 0.1 0.6 0.7 0.4 0.5

The percentages each aquatic comprised of the total aquatics consumed
were:l!

1958 1959 1960 1961 1962 1963

L/ 1958-61 data based on aggregate data analyses; the minor differences
result only from changes in population composition of waterfowl.

Proportional consumption and supply possibly indicate lack of preference.
Proportionally high consumption in relation to supply would indicate
preference; low consumption in relation to supply would indicate rejec-
tion of certain aquatics.

The difference in the use of the standing crop of sago pondweed between
1961 and 1962 was relatively great, but no explanation is obvious. Sago
pondweed was most abundant in 1962 and constituted 23 percent of the
standing crop of all aquatics, but a smaller percentage of the standing
crop was consumed than in other years. The comparison of percentages
that sago pondweed comprised of the standing crop and of the total aquatic
consumption indicates proportional selection, except in 1962 when it was
only 8.7 percent of the total consumption; this would indicate some degree
of rejection.
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The apparent lack of wildcelery in the diet of waterfowl on Back Bay and
Currituck Sound was previously noted. However, this analysis of the per-
centage use of the standing crop shows that wildcelery was used intensively
in proportion to the supply. The percentage use of the standing crop
ranged from 28 to 100 percent. During the 6-year period, it composed
only 1.2 to 4.6 percent of the supply, but wildcelery averaged about 6
percent of the total aquatic consumption, indicating preference. The
natural disintegration of wildcelery and the consumption by carp were
mentioned. It is concluded that wildcelery is a favored food of water-
fowl in the Back Bay Currituck Sound Area; however, it is not a dependable
source of food in that habitat.

Najas was used to a greater extent than any other aquatic, ranging from
55.0 to 64.4 percent of the total aquatic consumption. Preference was
indicated by proportionally greater use than supply, relative to other
aquatics. This might be expected with the most dominant and widely
distributed aquatic, regardless of preference. The use of the standing
crop ranged from 20 to 46 percent from 1958 to 1963, respectively.

Redheadgrass ranged from 7..7 to 9.4 percent of the total aquatic con-
sumption during the 6-year period. Consumption was slightly below the
relative supply, but was fairly proportional, indicating a lack of
either strong preference or dislike. From 1959 through 1963, the con-
sumption of the standing crop ranged from 15.9 to 26.6 percent. Because
of either the variance of the vegetation survey or nonrepresentative data
from the food habits survey and weighting methods, consumption was shown

, to exceed the supply in 1958. This is indicated as 100 percent in the
table.

The same type of error occurred for widgeongrass in 1958 and 1959. It
should be noted that the estimates of the standing crop of redheadgrass
were lowest in 1958 and 1959. The variance of the estimate was therefore
probably much greater.

From 1960 through 1962 the use of the standing crop of widgeongrass
increased from 18.0 to 37.5 percent. In general, percentage use of
the supply was greater than in most other aquatics. This would indicate
a slight preference for widgeongrass. In 1962 it comprised 14 percent
of the standing crop of aquatics and 16 percent of the total aquatic
consumption.

The estimated consumption of the standing crop of Chara  spp. ranged
from 2.3 to 13.0 percent. This consumption represented only 1.8 to 2.3
percent of the total aquatic consumption. Chara  spp. represented 3.6
to 15 percent of the standing crop of aquatics, averaging about 10
percent. This indicates a definite rejection of Chara  spp. in the
total waterfowl diet.

The estimated consumption of the standing crop of Nitella  ranged from
0.3 to 15.5 percent. The consumption of Nitella  spp. comprised only
0.1 to 0.4 percent of the total aquatic consumption by waterfowl. The
standing crop of Nitella  declined fairly progressively from 12.4
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Table . Waterfowl Days Use of Major Species on Back Bay, Virginia, and Currituck Sound, North Carolina, During
the Wintering Periods 1958 through 1963.

1 1961-62Species 1958-59 1959-60 1962-63 1963-64

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G.W. Teal
B.W. Teal
Wood Duck
Shoveler
Total Dabbler,

Redhead
Canvasback
Ring-necked Duck
Gr. & Lr. Scaup
Bufflehead
Ruddy Duck
American Goldeneye
Total Diver:

Merganser 1 0 0 1,500 900 800 12,800 - -
Total Duck 3,228,600 4,399,800, 6,218,,300 8,204,900 9,377,300 9,105,400

71,700 133,600 222,400 153,500
425,900 661,600 728,800 818,600

8,400 11,400 13,500 13,100
1,291,400 1,506,400 1,605,600 1,978,100

363,900 501,200 560,900 762,100
37,500 147,700 169,600 255,800
61,500 40,900 62,200 100,700

mm 1.500 300 3.300
q1 400 7:800 12,400 141200
2,261,700 3,008,500 3,364,600 4,093,ooo 6,063,200 3,306,600

279,900
1,343,600

23,900
2,661,300
1,369,800

328,600
34,300
9,400

94,200
842,200
14,600

1,455,500
385,900
442,700
55,600
1.700

159,900 81,000 273,900 209,200 458,800 843,200
309,200 223,100 740,300 800,700 1,729,600 1,774,400
311,100 715,500 1,072,300 1,583,200 775,200 916,200
125,800 44,300 2,300 83,000 48,500 287,600

1,500 2,100 3,100 4,900 4,700 4,100
59,200 323,400 760,800 1,428,800 284,300. 1,973,300

100 400 100 .400 1 0 0 - -
966,800 1,389,800 2,852,800 4,110,700 3,301,300 5,798,800

coot 2,521,800 2,709,500 5,081,100 3,850,200 1,020,200 2,464,400
Canada Geese 3,189,300 4,578,900 7,688,800 6,652,400 8,566,700 5,864,OOO
Snow Geese 2,638,400 3,734,900 4,057,700 4,101,500 4,938,900 4,842,300
Whistling Swan 962,500 1,933,800 2,068,400 1,660,000 2,760,100 / 1,902,400
American Brant 73,000
Total Waterfowl 12,613,600- 17,356,900 25,109,300 24,469,OOO 26,663,200 24,178,500



Table a Estimated Food Consumption (Pounds Dry--weight) of Waterfowl Populations on Back Bay, Virginia, and
Currituck Sound, North Carolina, During the Wintering Periods 1958 through 1963.

Rate-'of
_PS ecies .1959-60 196Oz6Il 1961-62 : 1962-63 1963-64

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W.  Teal
B. W. Teal
Wood Duck
Shoveler
Total Dabbler

Redhead
Canvasback
Ring-necked Duck
Gr. & Lr. Scaup
Bufflehead ,,
Ruddy Duck
American Goldeneye
Total Diver

Merganser 0.20
Total Duck 618,200 800,7~00 1,158,400 1,454,ooo 1,888,OOO 1,710,900

coot
Canada Geese
Snow Geese
Whistling Swan
American Brant
Total Waterfowl

0 . 2 5 17,900 33,400 55,600 38,400 70,000
0.25 106,500 165,400 182,200 204,600 335,900
0.19 1,600 2,200 2,600 2,500 4,500
0.16 206,600 241,000 256,900 316,500 425,800
0.20 72,800 100,200 112,200 152,400 274,000
0.08 3,000 11,800 13,600 20,500 26,300
0.09 5,500 3,700 5,600 9,100 3,100
0.15 0 200 100 500 1,400
0.14 200 600 200 1,100 1,700

414,100 558,500 629,000 745,600 1,142,700

23,500
210,600

2,800
231,300
77,200
35,400
5,000

300
2,000

588,100

0.24 38,400 19,400 65,700 50,200 110,100 202,400
0.27 83,500 60,200 2oo;ooo 216,200 467,000 479,100
0.16 49,800 114,500 171,600 253,400 124,000 146,600
0.20 25,200 8,900 5.00 16,600 9,700 57,500
0.09 100 300 300 400 400 400
0.12 7,100 38,800 91,300 171,500 34,100 236,800
0.20 Tr. 100 Tr,. 100 Tr. 0

204,100 242,200 529,400 708,400 745,300. 1,122,800

0.12 302,600 325,100 609,700 462,000 122,400 295,700
0.79 2,519,500 3,617,300 6,070,200 5,255,400 6,767,700 4,632,600
0.68 1,794,100 2,539,700 2,759,200 2,789,OOO 3,358,500 3,292,800
1.47 1,414,900 2,842,700 3,040,500 2,440,200 4,057,300 2,796,500
0.40 29,200

6,678,500 10,125,500 13,638,OOO 12,400,600 16,193,900 12,728,500

L/ Pounds (dry weight) of food per bird per day.



Table . Comparative *Percentages of Food frorc  Each Source i'or  Each ;liaterfowl
Group for 1958-61  Food Habit Study Average and 1962 Food Habit Study
on Back Day, Vir&nia  and Currituck Sound, North Carolina.

Species
Field Karsh Bay

1958 1962 1558 1962 1958 1962

Total Dabblers

Total Divers

'Total Ducks

6.29 1.57 32.96 33.53

0.35 1.31 7.20 0.57

3.73 1.47 21.86 20.50

60.76 64.90

92.45 98.12

74.41 78.03

coot

Canada Geese

&histling  S w a n

Snow Geese

\

0.20 0.10 99.80 99.90

70.00 32.40 5.70 10.33

1.80

24.30 57.27

100.00 98.20

100.00 100.00

Total Waterfowl 29.41 13.69 26.22 27.92 44.37 59.39

Total Game Species 53.48 26.96 8.02 13.25 38.40 59.79

+i Percentages weight.ed by waterfowl days.
Note: Mergansers  included in 1958-61  data but not included in 1962 d&a.

Total gare species include all except swan and snow geese 19.58-61.
Total {Same  species include all except swan, snow geese, redheads, and canvas-
'(jacks  1962.
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Table D Percentages of Each Major Submerged
Bay, Virginia, and Currituck Sound,

!

Aquatic Plant in the Food Habits of Common Waterfowl Species on Back
North Carolina, During the Period 1958-61.I . _

Sag0 Wild- Redhead- Widgeon-= Dwarf Sagittaria Potamogeton r
9S ecies Pondweed celer Na'as rass subulata berchtoldi Total

Mallard
Black Duck
Gadwall
Baldpate at
Pintail
G. W. Teal
B. W. Teal
Wood Duck
Shoveler
Redhead.
Canvasback
Ring-necked.Duck
Gr. & Lr. Scaup
Bufflehead '
Ruddy Duck
American Goldeneye
coot
Canada Geese
Snow Geese
Whistling SwanJJ

8.0
4.1
Tr.
4.5
5.9
1.0

1 . 5

2.2
0.1

6.4
7 . 3

66.k
52.4
24.7
0 . 5

0.8
25.3
38.1
8.0

27.1
2.4

23.9
5.6
0.9
2.5

Tr.
21.0
9.4
2.9

1.3

46.8
0 . 7

13.0
24.7
23.1
1.5

0 . 7 96.8
0.1 17.8

11.4 8.3 58.3

lJ Swan analysis from 1962.

1 . 5
5.5

9.3
8.5

6 . 2
7 . 2
1.1
0 . 3

12.1

0.1
1.0

10.0

2.0
0 . 7
3.5

15.0
4.6
0.1

Tr.

5.1

0 . 5

14.3
11.2
4.0

12.5
6.4

23.7
34.5
Tr.
Tr.
1.9

6.1

1 . 2

6.9

0.3
0.1

6.3 Tr.

4.5

0.8
Tr. 0.6

21.4
89.4
70.0
50.4
67.9
49.5
80.2
5.6

99.6
24.0

7 . 8 2.4 98.2

Tr.

7.6
3.8

El
0.1

17.9
19.1
77.5

0 . 2 92.5
8 . 7 54.5
0.4 .2.6



Table 0 Percentages of Each Major Aquatic Plant in the Food Habits of Common Waterfowl Spec'es  on Back Bay,
Virginia, and Currituck Sound, North Carolina, l?During the Wintering Period 1962-63-  D.

Sag0 Wild- Redhead- Widgeon- Dwarf Sagittaria Potamogeton
9 pS ecies Pondweed celer Chara Nite'l'la'  S ikerush subulata berchtoldi /Total

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Redhead
Canvasback
Ring-necked Duck
Gr. & Lr. Scaup
Bufflehead
Ruddy Duck
American Goldeneye
coot
Canada Geese
Whistling Swan

8.0 2.1
12.4 0.5
0.4
0 . 7 3.0
9.3 1 . 6
2.1 1.0

12.2
23.9
16.1 34.2
28.8 6.9
20.2 5.0

22.9 24.8

1.4 1.1
1.8 0.5

11.4 8.3

19.2
13.3

40.3
9.9
1.1

3.7
1.9
2.0
4.7
1 . 5
1.8

60.2 1 . 2
Tr. 32.4
5.4 16.4
10.1 8.0

0.9

90.1
36.5
58.3

10.1 13.8
10.0 80.0
0 . 6 1 . 8
3 . 2 13.0
10.0 7 . 8

L/ These data also used in estimating diet in 1963-64.

5.9
10.0
86.7
27.6
16.1
8 . 2

32.7
14.7
15.3
15.4
4.7

0 . 6

0.1
2.5
0.9
0 . 2

2.3
4.7

10.8

3.3
1.1
2.4

Tr.
Tr.

Tr. 0 . 7 0 . 2
0 . 2 0.3 0 . 5

0.1
0.8 1.6

0.1 0 . 2
0.3

16.3 0.1

0 . 1 Tr.
1.6

0.3
0.9

0.1
0.4

0.4
Tr.

39.9
41.4
89.1
76.7
41.3
31.9
45.1

100.0
98.0
75.7
54.3

Tr. 83.3
90.0
99.2
57.2
98.2
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Table e Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on Back Bay,
Virginia, and Currituck Sound, North Carolina, During the Wi'ntering Period 1958-59.,.

Species.
Sag0 Wild- Redhead- Widgeon- Dwarf

Pondweed celery Najas grass grass Chara Nitella Spikerush

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

1,432 1,146 269 358 Tr.
4,367 1,598 7,775 5,858 746 Tr.

Tr. 1,062 56 122
9,297 4,545 108,258 19,214 30,990 10,537 7,851 Tr.
4,295 73 17,982 6,189 3,349 1,456

30 1 5 3 1 5 3
2 29 1 3 Tr.

19,423 6,216 136,238 31,530 35,531 10,552 7,864 1,581

Redhead 9,715 Tr. 17,971 4,301 2,342
Canvasback 31,814 17,535 585 5,177 3,340
Ring-necked Duck 3,984 4,681 6,474 3,586 6,225
Gr. & Lr. Scaup 6,829 731 6,224 277 1,61:! 302 1,134
Bufflehead 2 23 Tr. 24
Ruddy Duck 1,697 92 106 859 2,450 490
American Goldeneye - Tr.
Total Diver 54,041 23,039 31,383 9,899 17,953 3,134 1,134

Total Duck 73,464 29,255 167,621 41,429 53,484 13,686 7,864. 2,715

coot 2,723 2,118 292,916 302 .Tr. 908 2,421
Canada Geese 62,988 2,520 448,471 25., 195 47,871 2,520 Tr.
Whist1 ing Swan 161,299 117,437 824,887 141,490 110,362 33,958
Total Waterfowl 300,474 151,330 1,733,895 208,416 211,717 51,072 10,285 2,715

Percent: '.11.2 -5.6 64.4 7.7 7.8 1.9 0.4 0.1
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Table

Species

. (Cont'd) Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on
Back Bay, Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1958-59.

Sagittaria P o t a m o g e t o n
subulata berchtoldi Total Percent

Mallard 3,205 0.1
Black Duck 20,344 0.8
Gadwall 1,240 Tr.
Baldpate 413 191,105 7.1
Pintail 6,334 39,678 1.5
G. W. Teal 12 7 8 Tr.
Shoveler 4 4 Tr.
Total Dabbler 6,759 255,694 9.5

Redhead
Canvasback
Ring-necked Duck
Gr. & Lr. Scaup
Bufflehead
Ruddy Duck

34,329 1.3
.58,451 2.2

149 25,099 0.9
Tr. 17,110 0.6

49 Tr.
5,694 0.2

American Goldeneye
Total Diver

Tr. Tr.
149 140,732 5.2

Total Duck 6,908 396,426 14.7

coot 301,388 11.2
Canada Geese 15,117 604,682 22.5
Whistling Swan 1,389,433 51.6
Total Waterfowl 15,117 6,908 2,691,929 - - -

Percent 0.6 0.3 100.0





._._

I

Table . (Cont'd) Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on
Back Bay, Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1959-60.

Species
Sagittaria Potamogeton
subulata berchtoldi Total Percent

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

Redhead
Canvasback
Ring-necked Duck
Gr. & Lr. Scaup
Bufflehead
Ruddy Duck
American Goldeneye
Total Diver

Total Duck

coot
Canada Geese
Whistling Swan
Total Waterfowl

Percent:

21,704

21,704

0.5

5,979 0.1
31,591 0.7
.1,705 Tr.

482 222,925 5.0
8,717 1.2.-54,608

47 307 Tr.
129

317,244
Tr.

9,246 7.0

1 7 , 3 4 3 0.4
42,139 0.9

344 57,709 1.3
Tr. 6,044 0.1

148 Tr.
31,117 0.7

6 Tr.
. 344 154,506 3.5

9,590 471,750 10.5

323,800 7.3
868,152 19.5

2,791,532 62.7
9,590 4,455,234

0.2 100.0



Table

Species

. Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on Back Bay,
Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1960-61.

Sag0 Dwarf
Pondweed Wildcelerv Najas Redheadgrass Widgeongrass Chara Nitella Spikerush

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

..4,448
7,470

Tr.
11,561
6,620

136

3,558 834 1,112 Tr.
2,733 13,301 10,021 1,275 Tr.

1,726 91 198
5,652, 134,616 23,892 38,535 13,102 9,762 Tr.

112 27,713 9,537 5,161 2,244
68 1 3 68 1 3

2 29 1 3 Tr.
30,237 8,497 180,982 44,284. 46,216 13;170- 9,775 2,455

Redhead
Canvasback
Ring,-necked Duck
Gr. & Lr. Scaup
Bufflehead
Ruddy Duck
American Goldeneye
Total Diver

16,622 Tr. 30,748 7,358 4,008
76,200 42,000 1,400' ..12,400 8,000
13,728 16,130 22,308 12,355 21,450

135 1 5 124 5 3 2 6 2 2
7 6 9 1 71

21,821 1,187 1,370 11,047 31,499 6,300
Tr.

128,513 59,332 56,019 35,808 68,410 10,314 22

Total Duck 158,750 67,829 237,001 80,092 114,626 23,484 9,775 2,477

coot
Canada Geese
Whistling Swan
Total Waterfowl

Percent:

5,487 4,268 590,190 610 Tr. 1,829 4,878
151,755 6,070 1,080,496 60,702 115,334. 6,070 Tr.
346,617 252,362 1,772,612 304,050 237,159 72,972
662,609 330,529 3,680,299 445,454 467,119 104,355 14,653 '2,447

11.5 5.7 64.0 7.7 8.1 1.8 0.3 0.1



Table

Specses

. (Cont'd) Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on
Back Bay, Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1960-61.

Sagittaria Potamogeton
subulata berchtoldi Total Percent

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

9,952 0.2
34,800 0.6
'2,015 Tr.

514 4.1237,634
9,761 61,148 1.1

r54 352 Tr.
44 Tr.

10,329 345,945 6.0

Redhead
Canvasback
Ring-necked Duck
Gr. & Lr. Scaup
Bufflehead
Ruddy Duck
American Goldeneye
Total Diver

58,736 1.0
140,000 2.4

515 86,486 1.5
Tr. 339 Tr.

148 Tr.
73,224 1.3

Total Duck

.'515 358,933 6.2

515 704,878 12.2

coot 607,261 10.6
Canada Geese 36,421 1,456,848 25.3
Whistling Swan 2,985,772 51.9
Total Waterfowl 36,421 10,844 5,754,759

Percent: 0.6 0.2 100.0



Table . Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on Back Bay,
Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1961-62.

Sag0 Dwarf
jS ecies Pondweed Wildceler Wid eon rass Chara Nitella Spikerush

Mallard
Black Duck

Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

3,072
8,389

Tr.
14,243
8,992

205
9 1 5 7 6 9 Tr.

34,910 10,184 222,646 54,218 56,951 16,245 12,096 3,259

2,458 576 768~ Tr.
3,069 14,936 11,253 1,432 Tr.

1,660 8 8 190
6,963 165,846 29,435 47,475 16,142 12,027 Tr.

1 5 2 37,643 12,954 7,010 3,048
1 0 3 2 1 103 2 1

Redhead 12,701 Tr. 23,494 5,622 3,062
Canvasback 82,372 45,402 1,513 .13,404 8,648
Ring-necked Duck 20,272 23,820 32,942 18,245 31,675
Gr. & Lr. Scaup 4,499 481 4,100 1 8 3 1,062 1 9 9 7 4 7
Bufflehead 1 0 9 2 1 9 5
Ruddy Duck 40,989 2,230 2,573 20,752 59,168 11,834
American Goldeneye 6 Tr.
Total Diver 160,849 71,933 64,714 52,585 106,270 15,095 747

Total Duck 195,759 82,117 287,360 106,803 163,221 r31;340 -12,096 4,006

coot
.Canada  Geese
Whistling Swan
Total Waterfowl

4,158
131.385
2781183 2021536  134221637 244,020 1901336 581565
609,485 293,142 3,092,674 403,839 453,410 96,546 15,792 4,006

3,234 447,216 4 6 2 Tr. 1,386 3; 6 9 6
5,255 935,461 52,554 99.853 5,255 Tr.

Percent: 12.2 5.8 61.7 8. 1, 9.0 1 . 9 0.3 0 . 1



Table . . (Cont'd) Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on
Back Bay, Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1961-62.

Species
Sagittaria Potamogeton
subulata berchtoldi Total Percent

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

633
13,259

82

6,874 0.1
39,079 0.8
1,938 Tr.

292,764 5.8
83,058 1.7

535 Tr.

13,974
235 Tr.

424,483 8.5

Redhead
Canvasback
Ring-necked Duck
Gr. & Lr. Scaup
Bufflehead

760
Tr.

44,879 0.9
151,339 3.0
127,714 2.5
11,271- 0.2

198 Tr.
Ruddy Duck
American Goldeneye
Total Diver 760

137,546 2.7
.6 Tr.

472,953 9.4

Total Duck 14,734 897,436 17.9

coot 460,152 9.2
Canada Geese 31,532 1,261,295 25.1
Whistling Swan 2,396,277 47.8
Total Waterfowl 31,532 14,734 5,015,160

Percent: 0.6 0.3 100.0



Table 0 Estimated-Consumption (Pounds Dry Weight) of Major Submerged.Aquatic  Plants by Waterfowl on Back Bay
Virginia, and Currituck Sound, North Carolina, During the Wintering Period of 1962-63.

Sag0 Dwarf
P o n d w e e dSpecies Wildceler<Na'as Chara Nitella Sp$kerush

Mallard 5,598 1,469 13,434 2,589 4,128 420 350
Black Duck 41,652 1,680 44,675 6,382 33,590 4,367 2,687
Gadwall 1 8 9 1 3,937
Baldpate 2,981 12,774 171,597 20,013 117,521 4 2 6 426
Pintail 25,478 4,383 27,122 4,109 44,107 6,849 Tr. 6,301
'G.  W. Teal 5 5 2 263 2 8 9 473 2,156 237 Tr. 4,285
Shoveler 2 3
Total Dabbler 76,279 20,781 257,117 33,657 206,007 12,302 ' Tr. 14,049

Redhead
Canvasback
Ring-necked Duck
Scaup
Ruddy Duck
Bufflehead
American Goldeneye
Total Diver

26,320
75,185
35,722
1,957
7,813

3 3

66,295 lJ21 16,188
159,709 Tr. 151,303 71,449

8,558 6,698, 20,342 19,102 1,861 124
485 9 7 9 775 4 5 5 455

8,462 3 0 7 3,446 4,708 3,685 Tr.
3 9 Tr. 8 5 0 4 2

2 1 2

Total Duck 223,309 198,034 331,396 210,854 317,971 18,345 Tr. 14,173

coot 1,714 1,347 110,304 735 2,204 4,040 Tr. ,857
Canada Geese 121,818 33,838 2,470,208 216,566 879,800 74,445 13,535 20,303
Whistling SwanL462 533 336 757 2 365 412 97 375
Total Waterfowl 809,374 564,976 5,277,320 833,886 1,516,445 194,205 13,535 35,333

Percent: 8..  7 6.1 56.8 9.0 16.3 2.1 0 . 1 0.4



Table s (Cont'd) Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on
Back Bay, Virginia, and Currituck Sound, North Carol-ins, During the Wintering Period of 1962-63.

Sagittaria Potamoge ton
4S ecies subulata berchtoldi

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

5,374

852
822
26

210 28,198 0.3
3,023 143,430 1.5

4,046 Tr.
852 327,442 3.5
274 119,445 1.3
105 8,386 0.1

7,074
783 Tr.

4,464 631,730 6.8

Redhead
Canvasback
-Ring-necked Duck
Scaup
Ruddy
Bufflehead
American Goldeneye
Total Diver

155

110,124 1.2
457,646 4.9

124 92,531 1.0
5,261 0.1

Tr. 28,421 0.3
Tr. 172 Tr.

155
14 Tr.

124 694,169 7.5

Total Duck 7,229 4,588 1,325,899 14.2

coot
Canada Geese
Wh$stling  Swan
Total Waterfowl

245 121,446 1.3
33,838 3,864,351 41.6

3,984,278 42.9
41,312 4,588 9,295,974

Percent: 0.4 0.1 100.0



Table

Species

. Estimated Consumption (Pounds Dry Weight) of Major Submerged'Aquatic  Plants by Waterfowl on Back Bay,
Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1963-64L/.

Sag0 Dwarf
Pondweed Wildcelery Najas Redheadgrass Widgeongrass Chara Nitella Spi-kerush

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

1,880
26,114

11
1,619
7,180

743

37,547

494 4,512 870 1,387 141 24
1,053 28,010 4,001 21,060 1,685

56 2,428
6,939 93,214 10,871 63,839 231 231
1,235 7,643 1,158 12,429 1,930 Tr.

354 389 637 2,903 319 Tr. 5,770
244 654 4

10,319 133,768 17,593 104,700 2,625 Tr. 7,710

Redhead 48,374 121,845 2,429 29,753
Canvasback 77,135 Tr.
Ring-necked Duck

163,852 155,228
73,30242,221 10,115 7,916 24,042 22,576 3,372 147

Gr. & Lr. Scaup 11,615 2,875 5,808 4,600 2,703 2,703
Ruddy Duck 54,227 58,726 2,131 23,917 32,678 25,574
Total Diver 233,572 235,568 137:,700 210,216 161,012 31,649 147

Total Duck 271,119 245,887 271,468 227,809 265,712 34,274 Tr. 7,857

coot 4,140 3,253 266,426 1,774 5,323 9,758 Tr.
91265

2,070
Canada Geese 83,387 23,163 1,690,899 148,243 602,238 50,959 13,898
Whistling. Swan 318,801 232,110 1,630,360 279,650 218,127 67,116
Total Waterfowl 677,447 504,413 3,859,153 657,476 1,091,400 162,107 9,265 23,825

Percent: 9.7 7.2 55.0 9.4 15.6 2.3 0.1 0.3

L/ Based on food habits data of 1962-63.



Table . (Cont'd) Estimated Consumption (Pounds Dry Weight) of Major Submerged Aquatic Plants by Waterfowl on
Back Bay, Virginia, and Currituck Sound, North Carolina, During the Wintering Period 1963-64L/.

Sagittaria Potamogeton
Species subulata berchtoldi Total Percent

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Shoveler
Total Dabbler

3,370

463
232
3 5

4,100.

7.1
1,895

.77
1 4 2

9,379 0.1
87,188 1 . 2
2,495 Tr.

177,407 2.5
31,884 0.5
11,292 0 . 2

-902 Tr.
2,185 320,547 A.6

Redhead 202,401 2.9
Canvasback 469,517 6 . 7
Ring-necked Duck Tr. 586 110,975 1 . 6
Gr. & Lr., Scaup 920 Tr. 31,224 0.4
Ruddy Duck Tr. 197,253 2.8
Total Diver 920 586 1,011,370 14.4

Total Duck 5,020 2,771 1,331,917 19.0

coot 5 9 1 293,335 4 . 2
Canada Geese 23,163 2,645,215 37:7
Whistling Swan 2,746,164 39.1
Total Waterfowl 28,774 2,771 7,016,631

Percent: 0.4 Tr. 100.0

lJ Based on food habits data of 1962-63.



percent and 15 percent in 1958 and 1959, respectively, to only 0.3
percent of the total aquatic supply in 1963. As it declined the
percentage consumption of the standing crop increased. The relation-
ship of use and supply indicates an avoidance of Nitella  spp. in the
waterfowl diet.

The small quantities of Eleocharis parvula in 1958, and of Sagittaria
subulata,in  1958 and 1959, had a high variance of the estimate of the
standing crop. These aberrant estimates should be discounted.

From 0.6 to 33.8 percent of the standing crop of dwarf spikerush
(Eleocharis parvula) was consumed by waterfowl in the period 1959
through 1963. No preference can be discerned from the use-supply
relationships. It was a relatively insignificant part of the aquatic
supply and the waterfowl diet.

Sagittaria subulata was consumed in proportion to supply. It also was
an insignificant part of the standing crop of aquatics and the waterfowl
diet.

Waterfowl Use of the Total Standing Crop of Aquatics

The percentage use of the total standing crop of aquatics each year is
the most accurate statistic of this nature presented in this discussion,
and perhaps the most important. The percentage consumption of the
standing crop of all aquatics varied from a low of 17.2 to 32.2 percent,
from 1958 to 1963. In 1958, both waterfowl use and the supply of
aquatics were low; in 1962, waterfowl use and the supply of aquatics
were most abundant.

The interpretation of these data is still theoretical. We do not know
what percentage use of the supply should be considered "normal" for
waterfowl. Certainly total, or 100 percent, use of the standing crop
would not be expected, and it would biologically limit sustained annual
yield. Nonavailability of a portion of the standing crop probably
exists in all habitats, and would further make total use improbable.

The assumption that percentage use of the food supply should normally be
a constant, e.g. 20, 30, or 40,percent  does not seem logical. Obviously,
it is determined by at least two primary variables, the waterfowl popula-
tion and the food supply. If the food supply is below alcertain  minimum,
it may not be abundant enough to attract and hold waterfowl on the area,
thereby distorting a linear relationship at the lower level. If the food
supply is exceedingly abundant, a linear relationship at the upper level
would probably not exist because the food supply could potentially exceed
the number of waterfowl available to use the habitat.

However, the supply of food does determine the potential capacity of a
habitat to winter waterfowl. If the percentage consumption of the
standing crop was 17 percent, as it was in 1959, it is logical to
conclude that the potential wintering waterfowl population could only
have been 6 times as great, and probably much less because of non-
availability of some.food..  It follows that the-population in 1962,‘which1
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consumed 32.2 percent of the standing crop of aquatics, was at least one-
third of a potential wintering waterfowl population having the same species
composition and food habits. The waterfowl populations in 1942 and 1943,
if they were sustained on the area, either indicate much greater use of
the standing crop or much greater production of food, for the waterfowl
populations exceeded a million in those 2 years.

Discussion

This problem of the relationship of the supply of, and demand on, the food
supply is of paramount importance to a proper assessment of the area for
waterfowl. Is the food supply on the entire area the factor limiting
waterfowl use? Commonly that problem is most specifically applied to the
food supply from the bay habitat--the submerged aquatics.

As shown in the tables indicating the source of food for each species of
waterfowl in the periods 1958-61 and 1962, a large portion of the food
supply of the mallard, black duck, pintail,  green-winged teal, wood duck,
shoveler, Canada geese, and greater snow geese is from the marsh or field
habitat. For these species it is not logical to assume that the standing
crop of submerged aquatics in the bay is the principal factor limiting
their use of the area. The food supply of the marshes may be limiting
for some of these species, however. Indeed, the marshes could be vastly
improved and such improvement would be feasible and most likely to
attract greater use by the marsh and field-feeding waterfowl.

Gadwall,  baldpate, all of the diving ducks, coot, and whistling swan
populations are more directly dependent on the food production of the
bay habitat.

The populations of the field and marsh-feeding waterfowl have been those
that have remained at the more constant level, as indicated by the mid-
winter inventories since 1942. Pintail  and black duck, both of which
fded from the bay habitat to a greater extent, are exceptions. The
greatest decline in the use of the area has been by many of the water-
fowl that feed in. the bay habitat--baldpate, the diving ducks, and coot.
This decline does not, however, demonstrate inadequate wintering habitat.

The relationships of waterfowl group populations to food supply, dis-
turbance, and the Atlantic Flyway waterfowl populations were presented
in earlier discussion of the midwinter inventories.

Local decline in use is possibly of greater concern to hunters than
generalized decline in waterfowl use of the entire area. For this
reason any assessment of the carrying capacity of the entire waterfowl
habitat, or whether food supply is a limiting factor for the entire
area, is somewhat superfluous to the interest of the waterfowl hunter.
The hunter would surely be satisfied with half the number of waterfowl
wintering on the area if habitat conditions were such that more equitable
distribution resulted. The studies of vegetation distribution and
disturbance factors showed that all segments of the area are not
equitable, and problem areas with no food and excessive disturbance do-
exist.
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From a broader viewpoint, realistic assessment of the carrying capacity
of Back Bay and Currituck Sound is important for proper consideration of
the need for, and type of, habitat management.

Mr. Daniel Janzen, former Director of the Bureau of Sport Fisheries and
Wildlife, visited the area in 1959 and expressed concern that we need to
improve waterfowl habitats, and our knowledge of how to improve these
habitats, because of the greater demands that will be made of them as
surrounding habitat is destroyed.

However, "equitable" distribution of waterfowl on a national basis is an
objective of the Bureau of Sport Fisheries and Wildlife. It should be
realized that the Back Bay-Currituck Sound Area is not independent of
the rest of the Atlantic Flyway or nation, and improvement of that habitat,
or lack of it, would affect waterfowl abundance elsewhere.

In further consideration of the decline in use of the area by bay-feeding
waterfowl, we know drought conditions on the breeding grounds have greatly
reduced the habitat and production of redheads, canvasback, coot, and
probably baldpate, and others. The importance of these breeding grounds
to Back Bay and Currituck Sound is implied in discussion of the banding
data.

It is illogical to assume that this nationwide decline in the population
of these species would not also reflect itself in the number of waterfowl
using Back Bay and Currituck Sound. The whistling swan populations that
depend exclusively on the bay habitat, but are relatively free from
disturbance of their breeding ground and hunting pressure, have been
as abundant in some recent years as they were formerly.

The former, tremendous waterfowl use of Back Bay and Currituck Sound,
with its accompanying colorful stories and history, has made it more
difficult for the people concerned with this area to accept the reality
of general national decline in the wat'&rfowl population.

After fully reflecting on the mathematical model of supply and demand
of waterfowl foods in Back Bay and Currituck Sound, and'my knowledge of
the area, I conclude that in years such as 1958, 1963, and 1964 during
the study, and probably periodically before that, the aquatic food supply
was an important factor limiting use by certain species of waterfowl.

However, in years of abundant aquatic food supply, e.g. 1959 through 1962,
it is more likely that the supply of waterfowl was itself the limiting
factor on total use of the entire area. This does not negate the
existence of some very real problems of inadequate food supply in most
years on certain large portions of the entire area.

Aquatic plant food supply is much more erratic on Back Bay than on
Currituck Sound. As shown in Volume I of this report, the aquatic
plant production varied from 2 to 100 percent of its potential in the
period 1958 to 1964, whereas Currituck Sound only varied from 37 to
69 percent of its potential production.
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The annual variability of aquatic plant production could have an
intangible effect on the persistence with which migrating and winter-
ing waterfowl return to and stay in this area. Because waterfowl are
short lived, migratory patterns and habits could be influenced by a
few years of consistently poor food production on their wintering
grounds.

The relative paucity of aquatic invertebrates, particularly snails and
clams, is probably limiting the use of the area by scaup.

The estimates of standing crops are probably maximal, for they repre-
sent total weight of roots, stems, leaves, seeds, and tubers. Certain
portions of these aquatics, e.g. the stems of redheadgrass, are not
readily used by waterfowl. Because of this and some nonavailability
of foods, the percentage use of waterfowl foods is probably higher
than indicated.

Marsh Vegetation in the Waterfowl Food Habits

Although the emphasis of the +.tudy  was primarily on the submerged aquatic
vegetation, because of its importance and more jeopardous exposure to
adverse environmental factors, the marsh vegetation contributed about
one-fourth of the food used by waterfowl.

The marsh vegetation was of greatest importance to mallards, black ducks,
pintails, green-winged teal, shoveler, and snow geese.

Food consumption of all food items was weighted by populations of each
species of waterfowl, estimated individual species consumption, and
individual waterfowl species food habits as earlier described. As
mentioned, no analysis of the food habits of greater snow geese was
attempted, although the food source was shown to be exclusively from
the marsh.

In descending order, the 10 most important marsh foods for ducks in the
period 1958-61 were: Olney's three-square (Scirpus olneyi), common
three-square (Scirpus americanus), water-smartweed (Polygonum punctatum),
sawgrass  (Cladium jamaicense), square-stem spikerush (Eleocharis
quadrangulata)', wax-myrtle (Myrica cerifera), sedge (Carex spp.),
amaranthus (Amaranthus viridis), saltgrass (Distichlis spicata), and
southern smartweed (Polygonum densiflorum).

In descending order, the 10 most important marsh foods for ducks in
the period 1962-63 were: Olney's three-square, common three-square,
saltmarsh bulrush (Scirpus robustus), soft-stem bulrush (Scirpus
validus), wild millet (Echinochloa walteri), saltgrass, bay berry
(Myrica pensylvanica), sawgrass, wax-myrtle, and sedge (Cyperus odoratus).

As can be readily discerned, the grasses, e.g. saltgrass, goosegrass
(Eleusine indica),sand  dune panicum (Panicum amarum), clovers
(Trifolium spp.), and bulrushes, were the most important marsh and
lowland vegetation for Canada geese.
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i Bulrushes are normally the most important marsh plants in the area for

the majority of ducks; however, smartweeds were locally abundant and
very productive. Both plants respond favorably to management by fire,
"hogging," disking, etc.

Normally the greatest problem is not one of increasing production much
beyond that which naturally occurs under present marsh use; the specific
problem is to increase availability of existing, tremendous quantities
of marsh foods to ducks.

One method, successfully used by a private landowner in the area, was
to attract the greater snow geese to his marsh by paper decoys and
marsh burns. The large flocks of 20,000 or more snow geese quickly
opened up the marsh and foods were available to ducks.

Marsh impoundments would be feasible in many areas and effective in
increasing waterfowl use.

Land-use Trends of Agriculture Areas--Currituck County

Waterfowl use of the Back Bay-Currituck Sound Area is not only
influenced by the environmental conditions within the aquatic
habitat itself, but also by the type of agriculture practiced on
the surrounding farmland. Agriculture records on the amounts and
types of crops grown in Currituck County, North Carolina, from 1925
to 1961 were obtained from the Crop Reporting Service of the North
Carolina and U. S. Department of Agriculture to determine possible
changes in farming practices which may have affected the waterfowl
utilization of the area.

The amount of land in Currituck County used to produce harvestable crops
increased from 21,160 acres in 1926 to a high of 37,170 acres in 1951.
The amount of farmland in harvestable crops has been in excess of 30,000
acres since 1939. The increased acreage has been placed primarily into
soybeans. Soybeans have also replaced some of the acreage which was
taken out of the production of crops such as cotton, tobacco, and
sweet potatoes.

The principal crops raised in Currituck County which would be attractive
to waterfowl are corn, wheat, oats, and other small grains. The amount
of corn has remained fairly constant from 13,000 to 16,000 acres since
1925 with occasional annual variations down to 11,000 to 12,000 acres.
Although the corn acreage has remained fairly constant, a change in
harvest and land-use practices has caused a reduction in the amount of
corn acreage which was available during the waterfowl season. With the
change to mechanized-farming since the late 1930's, the farmer has
placed the corn acreage, following harvest, into other crops. Prior
to the use of the mechanical harvester, the harvest of corn was not
completed until late fall and the majority of the acreage remained as
stalk-fields until spring. The waste corn which remained in the fields
was available to the waterfowl through the season in most of the corn
acreage. The land practices resulting from mechanized farming have
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- -
YEAR CORN WHEAT OATS
- -

1925 12,970 .’ .  .
1926 11;550 30 50
1927 15,110 - 20

1928 14,550 5 8 0

1929 13,520 10 130

1930 12,880 4 0 150

1931 14,890 4 0 240

1932 14,710 5 180

1933 15,190 3 0 210

1934 13,960 2 0 160

1935 14,730 5 0 210

1936 13,790 5 0 240

1937 14,430 5 110
1938 14,390 20 140
1939 14,160 10 130
1940 14,790 10 100
1941 14,240 - 50

1942 13,640 5 0 100
1943 13,290 120 6 0

1944 13,500 170 90
19a5 12,220 100 160

1946 12,000 120 100
1947 11,500 150 5 0

i948 13,010 120 110
1949 15,750 100 190
1950 14,710 4 0 420

1951 15,220 6 0 140
- -

* Information not available.

TABLE

LAND USE TRENDS FOR CURRITUCK COUNTY, NORTH CAROLINA DURING THE YEARS 1925 TO 1951;
OBTAINED FROM THE NORTH CAROLINA AND U. S. DEPARTMENT OF AGRICULTURE,

CROP REPORTING SERVICE, RALEIGH, NORTH CAROLINA

TOBACCO COTTEN

10

10
2 0

I

_ _

2 0
10
20

8

10
5

5

5

SOYBEANS
FOR BEANS

PEANUTS

3,900 4,020 3 0

2,410 3;530 210

1,500 5,310 100
2,160 3,590 180

3,140 4,820 70

2,680 3,670 6 0

1,330 3,850 3 0

1,330 2,960 40

1,420 3,640 10
1,260 3,700 10
1,470 4,070 10
1,580 3,930 30

1,930 3,850 10
1,190 6,300 10

980 9,390 30

1,260 8,840 360

1,040 9,110 130

1,460 11,020 270

1,310 11,000 430

1,110 9,700 550

680 10,780 910
500 12,900 690
520 16,200 640

650 17,610 470

710 16,400 270

550 16,670 330

840 17,220 410

LESPEDEZA IRISH SWEET
FOR SEED POTATOES POTATOES

_.

.

1 0

20

10
20

80

40

4 0

20

20

*
*
*
*

2,280

2,600

2,670

1,840

2,250

3,060

2,350

1,850

2,500

2,000
2,100

2,230

1,950
2,580

3,560

2,780

2,690
2,990
2,380

2,780

1,710

2,820

1,970

3,610

3,380

3,550

2,830

2,410

3,440

2,970
2,900
2,290
2,890
2,520

2,.580

3,040

2,070

1,850
1,550
1,540
1,040

1,320
1,330

1,360
1,030

720

790
660

450

540

HAY** TOTAL

*
*
*
*
*
*
*
*
*
*

2,425

2,856

2,088

2,527

2,195

2,548

2,012

1,756

1,685

1,687

1,575
1,101
1,040

*

683

800

750

24,540

21,160

25,600

23,415

26,380

25,520

26,020

23,965
25,040

25,060

27,835

26,960
27,983
28,657

30,865

31,696
30,082

31,931
32,775
30,937
30,485

31,451

33,280

35,585

36,518

36,810

37,170

** Includes lespedeza, soybeans, cowpeas,  alfalfa, small grains, and others.



TABLE0 Land Use Trends for Currituck County, North Carolina During the Years 1952 to 1961; Obtained from
the North Carolina and U. S, Departments of Agriculture, Crop Reporting Service, Raleigh, N, C.

'ARM LAND USES
All land in Farms 83 9 6 2 3 833,716

359985 359739

1, 8 0 2 369
1,303 700

816 2,w9
439717 4-&&W

85,209
36,289

6 7
378

1,428
330

46,717

84 , 7 4 3
36,076

6%
407

19 3 7 7
421

469395

87 , 6 2 5
36,152

gs
1,49 3

6 3 9
48,569

87,173
359499

13 4
9 9 1

1,299
69 6

48,297

87,003
339819

86,338
36,189

3 3
316

1934
353

4 8 , 1 3 3

879399
359827

302
459

1, 6 0 6
1 8 8

499017

86,340

33 %
3,607
195 7 3

4 8 2
469159

15,697
25 4
1 7 5

' 2,886
301
67 6

15,111
14 1

14,038
28 2
240

pg.

2-u
159168

263

31
48
2 3

;'d

2 2
4 6
1

2 1
2 7

2,568 1,802
26 2 1 6 6

2,199 19337
156 2 9 1

s -153 111 14 1741

Harvested cropland
Soil improvement
Idle cropland
Improved pasture
Unimproved pasture
All other land, woods, waste

NJOR CROPS HARVESTED
Corn, all purposes
Cotton
Peanuts, all purposes
Wheat for grain
Oats for grain
Other small grain
Soybeans
Lespedexa for seed

IAY CROPS HARVESTED
Lespedeza
Soybeans and cowpeas
Small grains
Alfalfa and mixtures
All other hays

ITHER  CROPS AND VEGETABLES
Irish potatoes for sale
Sweet potatoes for sale
Other vegetables for sale
Vegetable gardens for home use

251
1 , 4 7 6
1 9 4 5 7

8 2 4
499176

15,822 15,397 15,584 16&O 16,121 17 , 5 3 6
4 9 2 392 322 348 301 20 6
2 3 7 20;1 224 22 2 280 28 7
8 1 6 1 6 6 68 17 3 372

150 15 1 2 0 7 1 6 7 2 1 8 1 4 3
1 9 4 3 0 5 5 4 1 5 3 5 438 260

49796 4,659 159139 4,815 4,635 11, 5 5 3
1 5 1 3 4 7 7 5 40 5 9

14,638
133
2 5 6

16,624
24 2
1 8 4

2,024
19 3
394

159179
4 7

7 3 9
113
93 7

139967
88

7:':
2 3
2 3
1 8

4
180
107

2:

86 6 7 1 9 1
2 0 3 201 352

1 10 60
26 2 5 1 8
1 5 1 6 20

99
2 1 1
1 1 2

3

6 5

;;
2 1

1 0 3

5 0
278
29
1 2
5 5

19859 1,979 1,931 2,448
5 3 6 7 0 5 512 334

1,551 1, 6 0 3 2,294 1, 6 4 5

3,157 3,448 3,226 2,790
233 1 9 4 1 6 2 1 9 9

1 , 5 2 6 1 , 6 3 3 2,137 2, 1 2 5
39 16 9 2 0 1 38



-, .
reduced the amount of stalk-fields remaining during the waterfowl season;
however, the mechanical harvester leaves much more waste corn in the field,s
than the older harvest methods. There is possibly more waste corn, in
fewer fields, available to waterfowl than there was in the era prior to
mechanized farming.

The amount of wheat acreage in Currituck County increased sharply after
1956. The wheat acreage ranged from 5 to 173 acres from 1925 to 1956
and increased to 3,669 acres in 1961. The majority of the wheat is grown
as winter wheat and is available during the waterfowl season as green
forage. The oat acreage also increased sharply in 1961 with 1,056 acres
in production. Prior to 1961, the amount of oats ranged from 113 to 301
acres. The amount of other small grains has been erratic, but the trend
has been a gradual increase in acreage since 1954.

.  .

The available corn acreage is utilized by mallard, black, and wood ducks,
and by geese to a moderate.extent  during the waterfowl season. The wheat,
oat,, and other small grain acreage receives heavy use by numerous geese,
and a few ducks, which use the Back Bay-Currituck Sound Area.

The waterfowl use of the green forage provided by the winter wheat and
oats has caused crop damage in some areas, but overall the damage in the
area is minor.

1.

2.

3.

The changes in the farming and land-use practices resulting from the
development of mechanized farming have reduced the amount of corn
acreage remaining available in the area through the waterfowl season,
but has probably increased the overall totalamountof waste corn
available to the waterfowl on the reduced acreage.

Green forage results from the increase in the amount of wheat, oats,
and other small grain in the area since 1956, greatly enchancing-
the overall waterfowl food supply in the area.

Overall, the changes in land-use practices in Currituck County during
the past decade have provided additional feed for the waterfowl using
the Back Bay-Currituck Sound Area.

Land-use Trends; Back BayLj

While one of the major influences on the size of the waterfowl population
using Back Bay is exerted by the quantity of aquatic vegetation-present,
another significant influence is exerted by the crop production in the
area. The past and present farm statistics of the area were obtained
from the Virginia Department of Agriculture.

The area surrounding Back Bay is almost completely level and is used
extensively for agricultural purposes. In this, the Back Bay area
deviates from the trends being set for the entire City of Virginia Beach
because, while Back Bay has remained agricultural, Virginia Beach has

l-/ The Back Bay area is located in the City of Virginia Beach but'here
it is considered as a separate entity.
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Table e 'Land Use Trends in the Area Surrounding Batik,  Bay., Virginia,'T(Virginia  Beach,
from 1909 to 1964L/

Virginia) during the Period

. Acreage Acreage Acreage Acreage Acreage Acreage Acreage Number
in i n i n i n in in i n o f

Year Acreage in Farms Corn Wheat Soybeans Cotton Small Grain.&/ All HayA/ Potatoe$ Cattle

1909
1919
1924
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939

1 9 4 0
1941
1942
1943
1944
1945
1946
1947
1948
1949
1956

1951
1952
1953
1954

102 12$'
94'  54461

104:493z/
?k

90,050
Jc
*
a?
*

91,601
*
*
ak
*

87,957
ak
9;
3;
3;

93,107
*
Jc
*
*

92,370
a'(
*
Jr

.. *

34,192 3 0 0 1 2 8 4 2 2,994 4,053
31,714 4 9 0 215 297 4,476 5,478
19,387 1 7 9 0 1,959 .687 7,343 4,354
20,283 1 8 1 0 2,188 538 6,028 4,818
21,800 1 7 5 0 740 ..Jc Jc *
21,800 220 0 193 * a-e *
21,600 '240 0 104 * * J;
22,000 200 0 180 * ak *
18,400 220 0 190 496 6,792 7,716
20,000 210 0 260 a\ * *
16,600 200 0 300 ak * Jc
17,800 210 0 260 * at *
17,300 350 0 6 3 at * *
17,000 400 0 9 3 1,496 5,816 5,416
17,000 550 12;(300 6 0 * * iv
15,800 600 10,000 40 * Jr *
17,100 850 17,200 6 3 * Jc ak
18,300 1,000 14,000 4 0 3; * ak
19,700 1,530 6,800 6 0 3,132 3,365 5,974
18,000 1,186 8,300 20 * * a\
16,000 1,220 7,230 3 0 * * *
16,100 2,000 12,950 4 0 * * *
15,400 1,880 15,500 1 5 * * ak
15,000 1,650 16,400 1 0 1,758 2,543 3,393
14,100 1,950 16,300 1 0 * * -*
14,400 2,150 16,000 20 * at Jc
14,300 1,760 15,800 1 0 ak :.* *
14,200 1,450 15,9.00 20 * * *
14,100 1,200 16,400 5 2,023 2,432 1,773

3,004
2,793
3,705

ak
3,2.00
3,300
4,000
4,100
4,100
4,200

-_ 4,lJIo
4,000
3,800
3,700
3,760
3,900
4,000
4,400
4,900
5,000
4,900
4,900
4,700
4,900
5,200
5,700
6,100
6,500
7,500



Table 0 Land Use Trends in the Area Surrounding Back Bay, Virginia,
from 1909 to 19644/--continued

(Virginia Beach, Virignia) during the Period

Acreag,e Acreage Acreage Acreage Acreage Acreage Acreage Number
in in in in

. .

Year AcreaPe  in Farms Corn Wheat Soybeans Cotton Smal?GrainaZ/  inAll Hayz/ PoEtoe& CaEle

1955 78,531
1956 *
1957 *
1958 JF
1959 Jc
1960 60,383
1961 *
1962 *
1963 *
1964 *
Trend
1930-1964:.Decrease

13,000 1,100 15,900 5 * * >k 8,300
12,000 1,150 19,700 2 J( * * 8,300
12,200 2,300 15,600 2 * * * 7,500
12,300 2,800 15,900 0 * * * 5,000
13,100 4,800 14,300 1 " 1,303 1,574 1,575 5,000
13,900 4,200 15,800 0 J( * * 5,000

* 5,200 16,500 0 * * * 7,000
* 3,100 16,100 0 * * * 6,200
* 3,700 16,200 0 -%t * * 7,000
* 4,400 16,000 0 * * * 7,200

Decrease Increase Increase Decrease Increase Decrease. Decrease Increase

i No data available.
L/ There is no data for the years 1910 to 1918, 1920  to 1923, and 1925 to 1928.
2/ Includes oats, barley, and rye.
A/ Includes alfalfa, clover, timothy, Lespedeza, and small grains.
&/ Includes potatoes and sweetpotatoes,
21 Based on 1910 data.
g/ Based on 1920 data,.
11 Based on 1925 data.
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Figure . Trends in Total Farm Acreage from 1910
to 1960 in The Area Surrounding Back Bay,
Virginia.
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Figure . Trends in Total Corn, Wheat, and Soybean Acreage Between 1930 and 1964 in The
Area Surrounding Back Bay, Virginia.

Corn
- - Soybeans
_-em Wheat

f’,  ,’
‘\

/ * \
\ .

/ \ .*
f

\,

Year . ,



Table . Data Showing the Acreage in Corn, Wheat, and Soybeans as
a Percent-of the Total Acreage in Farms in 5-Year  Increments
from 1930 to 1960.

Year

Acreage
in

Farms
Percent Percent
in Corn in Wheat

Percent
in

Soybeans

1930 90,050 24.2 0.2 0
1935 91,601 21.8 0.2 0
1940 87,957 19.3 0.6 13.6
1945 93,107 19.3 1.3 8.9
1950 92,370 15.3 2.1. 17.6
1955 78,531 16.6 1.4 20.2
1960 60,383 23.0 7.0 26.2



undergone a period of increased urbanization. Thus, the Back B,ay area
remains relatively unchanged as to total acreage in production.

As mentioned, the Back Bay area has not been measurably affected by the
urbanization going on in Virginia Beach; however, in the past 35 years,
a number of factors have combined to cause a shift in crop production
emphasis in the area. The most notable.factor  influencing the production
of crops in the area has been the development of mechanization in farming.
With the development of mechanization, the farmers attained the capability
of producing two cash crops per year. These are a rotation of soybeans
and winter wheat. Even through the use of mechanization, however, a
rotation of corn with another crop is difficult due to the late harvest
which corn requires. Inrecent  years these new developments have caused
a large portion of the corn acreage to be turned over to a wheat-soybean
rotation. Additional production of crops such as potatoes and small
grains will not be considered here because that production is so slight
as to be of negligible value.

The soybeans, wheat, and corn produced around Back Bay are all used to
some degree by wintering waterfowl. Soybeans, however, prove to be of
such slight value to any of the waterfowl that the crop need not be
considered. Corn is by far the most valuable crop to waterfowl and is
extensively eaten by Canada geese and by ducks, such as the.black,
mallard, pintail, and wood duck to a lesser degree. Wheat also has
considerable value as a forage for geese; however, it has almost no
value for ducks.

The long-range future of crops in the Back Bay area as a source of food
for waterfowl seems to be extremely poor. With the increased efficiency
of farmers, a further decrease in corn production is sure to come.
Additionally, as Virginia Beach develops into a more pronounced
residential and resort complex, a spread of urbanization to the Back
Bay region is certain to occur. Practically, this urbanization will

mean a large conversion of farmland to housing projects and a resulting
loss of any type of valuable crop production.

1. Crop production in the Back Bay area has an influence on the
quantity of food available to waterfowl.

2. The Back Bay area has been, and continues to be, a region of
agricultural importance.

3. Soybeans, wheat, and corn are the only crops produced in a large
enough quantity to be important to waterfowl.

4. Wheat and corn are important sources of food to wintering water-
fowl; however, soybeans are unimportant.

5. The future of the Back Bay area as a place of importance in
supplying crop foods for waterfowl is regarded as poor due to
the increased production of soybeans andto the spread of urbaniza-
tion.
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WATERFOWL BAND RECOVERIES RELATED TO THE BACK BAY-CURRITUCK SOUND AREA

All waterfowl band recoveries on record through January 1961 that related
to the Back Bay-Currituck Sound Area were tabulated and mapped by species,
age group, location of banding, and location of recovery to l-minute
intervals. Unlike other,data in this report, these banding data are
permanent, accessible records of the -U. S. Fish and Wildlife Service and
could be duplicated or obtained as needed. Therefore, these data are not
duplicated in this report; maps may be presented in'the final publication.

Of the total of 1556. band recoveries pertaining to the study area, 641
were from bandings in the area and 1,015 were waterfowl banded elsewhere
and recovered in the study area. Of the 1,015 recoveries from birds
banded elsewhere, 621 were recovered from Currituck Sound and 394 were
recovered from Back Bay.

Although there is much of interest in these band recovery data on dates
of banding and recovery, location, etc., the major relevance to the scope
of the Back Bay-Currituck Sound Study is the documentation of the breed-
ing grounds of the waterfowl species using that area, the intent being
to demonstrate the relationship of adverse habitat conditions on the
breeding grounds to waterfowl abundance on that wintering ground.

As fundamental as this may seem, its importance is rarely given full
consideration.

When the banding locations,of  local (birds out of the nest but unable to
fly) mallards are plotted, the relationship to the drought stricken areas
of Saskatchewan and Manitoba is apparent. As shown in the accompanying
table on local bandings, a significant proportion of mallards using Back
Bay and Currituck Sound is from the New England States.

The black duck, of course, is almost exclusively from the Northeast.

Most of the baldpate banded as locals were from Saskatchewan and Manitoba,
although two were from Prince Edward Island.

The few pintail  banded as local and recovered in the study area relate
most closely to the Dakotas.

The importance of Manitoba, Saskatchewan, and Minnesota for the produc-
tion of redhead ducks and canvasback is also demonstrated.

Manitoba and Saskatchewan are important for production of coot, gadwall,
and other species not well represented in the band recoveries.

As indicated by the band recoveries of ring-necked ducks, the Back Bay-
Currituck Sound Area appears to be an important stop in the migration,
and not solely a wintering ground. Mast of these ring-necked ducks are
from eastern United States and Canada.

Only two Canada geese banded as locals were recovered in the study area
and they were from the James Bay area. Recoveries from birds banded in
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the study area indicate migration through Maryland and New York in a direct
line to the east side of James Bay. A migrational pattern along the coast
between Maine and the study area is also indicated for both the northern
and southern migration.

Although data for some species are quite meager and this analysis is at
best superficial, it could be summarized that the drought conditions of
the mid-1930's and late 1950's in Manitoba, Saskatchewan, the Dakota's, and
adjacent areas could have been expected to most directly affect production
of mallard, gadwall,  baldpate, blue-winged teal, pintail,  redhead, canvas-
back, and coot, Certainly those scaup, ruddy, and others that nest in that
region were also affected. Those species, e.g. black duck, wood duck:,
green-winged teal, ringneck, and Canada geese, nesting in eastern Canada
and United States would not have been adversely affected by the prairie
droughts.. Of course, those species such as mallard, scaup, etc., which
have a wider breeding range, were less affected than those of limited range.
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Band Recoveries on Back Bay, Virginia, and Currituck Sound, North Carolina,
of Waterfowl Banded as Locals in Designated Locations; Through Fall 1961.

Location

Alaska
Alberta
California
Colorado
Connecticut
Delaware
Maine
Manitoba
Massachusetts
Michigan
Minnesota
New York
North Dakota
Prince Edward Is.
Saskatchewan
South Dakota
Vermont
Keewatin

1 6 3 19 9 1 16 14

-

dd
2s=

1

1

1

-

a lu
:al-4
2i=

1
1

4

1

2
1C

1

2
3
1
1
2
1
2

1 4
1
1

10
9
3
3

2 6
7
1
2
-

l-2 1 2 4 89
-

1

-



Band Recoveries of Waterfowl, of Ages Other than Locals, on Back Bay, Virginia, and
Currituck Sound, Nc,rth  Carolina, from Waterfowl Banded Elsewhere, Through Fall 1961.

Location

Ala.
Alb.
Calif.
Conn.
Del.
Fla.
Haiti
Ill.
Ind.
Labra-

'. dor
La.
Maine
Mani-
toba

Md.
Mass.
Mich.
Minn.
MO.
Mont.
Nebr.
N.B.
Newf.
N.H.
N.J.
N.Y.
N.Dak.
Nova
Scotia

Ohio
Ont.

Ezebec
R.I.
Sask.
S.C.  .
S.Dak.
vt.
W.Va.
Wis.
wyo .
Kee-
watin
N.C.
Va.

3
7

4
1

1

2

10

5

1
:5
.4

1

- 5
1

Total 101

7
2

2

2 3

3
19
2

5

2
7

4 7

1

29
5
9

1 8

2
3

1 8 6 1 58

1

1

2

6
1

2
1

3 8
1 6-

1

2 3

2 6

1 4
6

4 36

4
2

4 8

1 6

2

2

3

2 5

1

2

2

2 2
4

1 133

-

2

-

2

10
3-

4 6

2
2
2

11
3 8
5
1

16
3
5

93
2 4
4 1
1 2
2
1
3
6
7
9

2 6
1 6 1

8

1
12
4 8
1 5
2 5
1

13
3 6
3

29
1
6
1

2
8 7
40

926



Band Recoveries of Waterfowl Banded at Back Bay, Virginia, Through Fall 1961.

Location

Ala. "
Alb.
Conn.
Cuba
Del.
Fla.
Ga.
Ill.
Iowa
La.
Maine
Mani-
toba

Md.
Mass.
Mich.
Minn.
N.B.
N.J.
N.Y.
N.C.
N.Dak.
Nova
Scotia

Ont.
Pa.
P.E.Is.
Quebec
Sask.
S.C.
S.Dak.
Tenn.
Venez-
uela

vt.
Va.
Wis.
Kee-
watin
Ohio

2
2
1
1

2.
1

1-

2:

3

1

1
1
1

4
1
3

1 1

1
9
1
1
9

1

3
9 5 6 1 6

2
2 3

L

Total 65 146 1 2 6 9 9 6 3 6 0 2 112 6 4

-

2
L
K

2--

1
1
1

3

1
2

2
2

8
1

24st-4
m

6

3
1

9
1

14

1 9

1
6

1
8

4
1
1

2 3

5 8 6



Band Recoveries of Watetfowl  Banded at Currituck Sound, North Carolina,
Through Fall 1961.

Location

Del.
Fla.
Mani-
toba

M d .
Mass.
Mich.
Minn.
N.B.
N.J.
N.Y.
N.C.
Ont.
P.E.Is.
Quebec
Va.
Wis.
Keewatin

4:
st-la

Z

1

1
1

2
2
1

1

1

Total 7 10

7
8

s

;
Z

3

1

1
1

2

1

9

d
:E-r
s

.
a
E

2

2 1 1 :1

4
1
2
1
1
6
2

1 2
3
1
5
6
2
1

’



NONHUNTING WATERFOWL MORTALITY

The most frequently observed nonhunting mortality of significance in
relation to the species populations was the almost annual loss of 500
to 1,000 greater snow geese in late winter. In most instances autopsy
indicated the presence of ingested lead pellets and gizzard worms.
Mortality was greatest during periods of severe weather. Recent
research at the Patuxent Wildlife Research Center has demonstrated
high quantities of lead in the livers and tibias of snow geese that
died in the Back Bay-Currituck Sound Area. In at least one instance
it is believed that the direct management of a heavily hunted marsh to
induce snow geese use, thereby improving conditions for ducks, was the
cause of a major die-off.

When north winds lower water levels in parts of the study area,
whistling swan are most likely to pick up lead pellets, and in the
mid-1950's about 200 swan were reported dying from lead poisoning.
During the course of each winter from 1958-64, it was normal to see
15 to 25 sick or dead swan in the area. Lead poisoning was apparently
the major cause of this mortality, although aspergillosis was the
cause in a few instances, and malicious shooting was the cause in at
least five instances near Currituck Courthouse. One swan ingested 72
lead pellets. The occurrences of lead pellets in the gizzards of
other waterfowl species are indicated in the food habits tables.

On December 9, 1962, reports indicated a die-off of waterfowl on Lake
Holly, just north of Back Bay. Dr. L. N. Locke, et al. published an
account of this die-off of about 70 red-breasted mergansers and con-
cluded that the nematode Eustrongylides was the cause. On December 14,
two normal-appearing red-breasted mergansers were collected and one
was infected by Eustrongylides.

Black-backed gulls were frequently observed attacking the large flocks
of coot in Currituck Sound. This source of mortality did not seem
significant in the period 1958-64; however, a year or so before the
study started it is reported that an abnormally large flock of
black-backed gulls were in the area causing heavy mortality on coots.

In the fall of 1960 extensive spraying operations were undertaken
to control army worms on soybeans. The dosage of 1 lb.toxaphene and
2 lb. DDT was applied to about 12,000 acres in Princess Anne and
Norfolk Counties. On September 20, 1960, I observed an aircraft
applying this spray to a soybean field adjacent to the Trogan Gun
Club. The aircraft on several occasions made a turn over a penned
pond area containing Canada geese and mallards. Two days later I
was asked by the landowner to determine the cause of death of about
a dozen geese and ducks. Field inspection revealed dead fish in the
adjacent canal and a sick, wild blue-winged teal.

0n.a  few occasions sick or dead shore birds covered with oil were
found on the beach near the Back Bay National Wildlife Refuge. In
one instance several red-throated loons were found dead from oil
pollution. Periodically, 30,000 or more red-breasted mergansers
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use these offshore waters, particularly in the spring, and the potential
for loss of significant numbers certainly exists; however, few observa-
tions can be made.in the area. Oil pollution was not frequently

- reported in the immediate offshore waters.

Starvation was apparently an important cause of mortality only once in
the period 1958-64; and even then it was of relative insignificance to
all waterfowl except snow geese, which were suffering from lead poison-
ing and gizzard worms. During the last two weeks in January 1961, most
of Back Bay and Currituck Sound froze solidly and a hail storm iced
over the marsh vegetation. A few diving ducks and Canada geese died
from apparent starvation, and an estimated 1,000 greater snow geese died
from the combination of lead poisoning, gizzard worms, and starvation.

A relatively small mortality of 20-30 birds occurs each winter when
snow geese fly into the electric wire along the Knotts Island Causeway.

Malicious shooting of snow geese has taken a toll of 20 snow geese at
a time along the Knotts Island Causeway.

Each year a few snow geese are caught in muskrat traps.

In summary, nonhunting mortality was generally insignificant in the
Back Bay-Currituck Sound Area.
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7. >

REFUGES AND SANCTUARIES

The Back Bay National Wildlife Refuge, established in 1938, contains
approximately 4,600 acres of sand d-unes and marsh. An additional
4,500 acres of water within the boundaries are closed to hunting by
Presidential Proclamation.

The Currituck Sound Sanctuary, on the western side of Currituck Sound
between Church's Island and Poplar Branch, sets aside roughly 5,000
acres closed to boating and hunting during the waterfowl season, It
was established in 1958 by the North Carolina Wildlife Resources
Commission in cooperation,with  the county game commission.

The Mackay Island National Wildlife Refuge, established in 1961, con-
tains approximately 6,800 acres, partly in North Carolina,and  partly
in Virginia. It includes all of the Great Marsh west of Corey's Ditch.

., Certain private sanctuaries, governed by hunting clubs, have been a
part of the waterfowl hunting complex in this area for many years.
At times these private areas are hunted and sometimes feeding programs
are conducted during the season.

Comparison of the waterfowl days use of each of the 20 subdivisions
(waterfowl areas) of Back Bay clearly demonstrates the importance of
the Back Bay Refuge and the Currituck Sound Sanctuary in providing
freedom from disturbance during the hunting season. This is discussed
earlier in the section entitled "Relationship of Waterfowl Use to
Disturbance Factors and Food Conditions."

Increased marsh management on the Back Bay National Wildlife Refuge,
the MacKay Island National Wildlife Refuge, and the Virginia Trogan
Gun Club and Pocahantas Waterfowl Management Area should do much to
enhance the Back Bay and North Currituck Sound area for dabbling
ducks and Canada geese.

As frequently mentioned, the marshes of much of the area are pro-
ductive of good waterfowl foods but need to be opened up to increase
availability to waterfowl. Hunting clubs would be wise to pattern
their marsh management after that of the Back Bay National Wildlife
Refuge, employing all the tools of impoundments, water control struc-
tures, marsh burning, and some sanctuary status on large marshes.

The past and present values of the refuges and sanctuaries in Back
Bay and Currituck Sound in providing food and sanctuary for waterfowl
have been so obvious that the point will not be belabored. In the
future additional areas to provide sanctuary may be required.
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Table * Midwinter Inventory Data for Back Bay, Virginia, 1937-1965. I

Species 214137 2/4/38 L/39 l/18/40  (4lP l/21/42 l/21/43 i/44 l/23/45 (46)fc

Mallard
Black
Gadwall
Baldpate
Pintail
Greed-winged Teal
Blue-winged Teal
Wood Duck
Shoveler

2.50, 4 5 0
1,500 500

750 2,500
350 1,175
200 250

Total Dabblers:

Redhead
Canvasback
Rirngneck
Scau.p
Ruddy Duck
Bufflehead
Old Squaw

3,050

2 5
2,000

250
1,500

4,875

1,315

225
450

Total Divers: 3,875 1,990

Mergansers

Total Ducks: 6,865

coot
Canada Geese
Snow Geese
Swan

6,925

2,000
1,000

200
2,265
2,500

2 5

Total Waterfowl 9,925 11,855

* Data missing.

400
1,000

1,500
4,500

500

7,900

300
7,000

4,000
2,000

13,300,*

.21,220

2,000
8,.000

450

31,650

500 2,000
2,075 10,000

100 2,000
9,500 10,000
3,950 12,000

675 2,000

16,800 38,500

7,900
19,300
3,700
3,200
1,150

5 0

52,100 87,500 278,250

9,500
7,700
9,500
1,500

8,000
.8,000

5,000

60,000 1,000
20,000 5,000
2,500
2,300 1,500

2,000
18,000
1,000

80,300 118,500 363,050 20,500 27,300

500

10,000
20,000
4,000
10,000
5,000

49 9 000

.,..,.
1,000
1,500

3,500
1 0 0

2,000

150

8,250

70,000
150,000

40,000
10,000

-
270,000

500
2,000

2,000
500
500

5,500

500
5,000

1,000
1,000

7,500

13,000

500
1,000

800
1,000
1,000

4 , 3 0 0

500
1,000

500

2,000

g9300
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Table . Midwinter Inventory Data for Back Bay, Virginia, 1937-1965--continued.

Species l/47 (48)5( l/12/49 l/11/50 l/10/51 (52)7\ 1/12-17/(53)>k>k l/19/54 l/12/55 l/20/56

100
2,000

200
26,500
1,000

100

100
2,000

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler

8,600 600
600

1,500

1,400

17,300
14,500

150
1,100

16,000
600
300

200
2,000

25
15,000
1,000

500

100
3,200

18,000
6,750

500

Total Dabblers: 8,600 4,800 33,200 29,900 18,150

Redhead
Canvasback
Ringneck
Scaup
Ruddy Duck
Bufflehead
Old Squaw
American Goldeneye

1,200
1,900

1,000
3,000

2,300
1,000

7,800

2,500
13,000

20,500
1,200
1,000
4,800
5,000

100

12,000
600

1,500
7,700
1,000

50 150

Total Divers: 5,400 5,000 23,300 32,650 22,950

18,725

7,500
3,000
5,000
3,000
4,000

75

100

22,675

28,550

6,000
4,000

200
500

3,000
50

50

13,800

Mergansers
Unidentified Ducks

50 50
500

100

Total Ducks:

coot
Canada Geese
Snow Geese
Swan
Blue Geese

14,000

1,100
9,300
15,400

9,850 '56,500 63,100 41,100 41,400

25,000
9,000

4,000

42,450

20,000 15,500
4,000 12,000
5,200 5,000

800 1,255

16,000
6,000

2,250

21,500
3,500

21,000 21,000
1,500

24,350
18,700
45,000
7,150

20

Total Waterfowl 39,800 39,850 90,255 87,350 88,600 88,600 79,400 137,670

9: Data missing.
7kdc  1953 State summary refers to 21,000 Snow Geese and a total of 88,600 waterfowl.



Table . Midwinter Inventory Data for Back Bay, Virginia, 193701965--continued.

Species L/L8157 l/16/58 l/17/59 l/8/60 1/7/6L l/8/62 l/10/63 l/6/64 l/5/65

MaLlard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler

1,222
2,891

25
722

3
4 5
3

143
1,199

2,780
1,320
1,672

1,068
2,960

.20
605
704
615

1 0
1,325

233

917 200 950
3,040 755 4,190

1 0 5 8 285
2,497 890 9,995
1,930 1,605 7,825
1,442 2,755 1,395

1 6

Total Dabblers: 9,885 5,988 798 2,910 9,931 6,213

Redhead
Canvasback
Ringneck
Scaup
Ruddy Duck
Bufflehead
Old Squaw
American Goldeneye

4 0
134

.180

25
4 2
50

150
3 3

450
558
585
1 5 5

2,800
100

370
1 5

2,000
250

5,000
1 5

8,530
20

24,640

500
.5
5 5

1 0
5

Total Divers: 1,472 ,297

2
80

6,367

1,2.80
3,200

1,362

633 3,285 15,815 575

Mergansers
Unidentified Ducks

223 7

320
1,387

3 5
7 0 5
7 0

524
1,193

2
4 5

1,980
7 5

2,517 3,819

1 0

1 0

Total Ducks: 11,580 1,431 2,910 25,215 2,517 3,829

coot
Canada Geese
Snow Geese
Swan
Blue Geese
Brant

1 8 5
2,657

593

7 0
5,291

18,500
3,431

4,810
14,300
5,100

13,216 22,035

3,350 1,140
22,320 6,305
15,900 35,000
9,430 3,940

26,285

12,535

2,420 4,560
25,010 29,300

7 8 7 7

6 0

Total Waterfowl 15,015 12,209 28,783 27,120 64,216 68,420 64,035 30,025 37,766



Table 0 Midwinter Inventory Data for Currituck Sound, North Carolina, 1942-1965 (Game Management Records)

Species l/42 l/43 l/17/44 l/46 i;/7/47 l/48 l/24/49 l/12/50

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler

Total Dabblers: 157,200 178,900 103,150 800 34,200 19,625 24,330

Redhead 273,750 50,000 30,000
Canvasback 285,450 48,900 22,000
Ringneck 18,750 27,000 12,000
Scaup 29,550 25,000 10,000
Ruddy Duck 42,250 125,000 50,000
Bufflehead 2,500 2,000 800
American Goldeneye 350 500 ,200

Total Divers: 652,600 278,400 125,000 275 62,400 48,500 18,227 23,890

Mergansers
Unidentified Ducks

Total Ducks: 809,800 457,300 228,150 1,075 96,600 68,125 42,557 42,940

coot
Canada Geese
Snow Geese
Swan
Blue Geese
Brant \

Total Waterfowl 1,016,870 704,300 .384,150 7,275 .261,100 335,125 261,023 208,545

5,000
18,000
14,lQO
72,650
44,400
2,800

250 200 50

2,500 2,700
32,100 33,000
2,300 1,200

66,000 30,000
75,000 35,000

300 1,000
500 200

100
200
200

300

200
25

50

1,000
5,000

200
14,000
12,500

750
150
125
475

19,500
28,000

3,600
11,000

300

1,500
6,000
1,000

500
10,000

500

100
25

35,000
100

2,000
11,000

400

255
11,000

100
8,925
4,050

8,202
2,250

575
2,500
3,200
1,500

4,050

10,000
5,000

19,050

9,240
11,370

3,280

133,000 165,000 100,000 5,000 110,000 200,000 150,000 119,000
50,800 60,000 35,000 700 44,500 50,000 38,200 2.2,340
2,300 10,000 6,000 5,000 28,000 19,000

20,970 12,000 15,000 500 10,000 12,000 2,266 5,265



Table . Midwinter Inventory Data for Currituck Sound, North Carolina, 1942-1965 (Game Management Records)

Species l/9/51 l/9/52 l/14/53 l/13/54 l/15/55 l/9/56 l/11/57 l/15/58

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler

Total Dabblers: 32,400 25,485

Redhead
Canvasback
Ringneck
Scaup
Ruddy Duck
Bufflehead
American Goldeneye

Total Divers: 22,400

Mergansers
Unidentified Ducks

Total Ducks: 54,800

coot
Canada Geese
Snow Geese
Swan
Blue Geese
Brant

Total Waterfowl 155,300 180,310 76,820 98,200 229,900 157,800 63,313 -95;980

1,500
6,000
1,700

10,500
10,600
2,000

100

4,600
6,500
1,500
5,000
4,800

50,000
22,000
21,000
7,500

800
5,350

675
8,650
7,125

7 2 5
4 5

2,000
3 5

8,000
4,750
2,350
5,000

10,000
200

500
1,000

300
3,000
1,000

500

3,000
2 0

9,320

750
3,500

500
3,000

400
1 0 0

1,200 1,600 3,000 1,412 2,450
-2,450 7,500 6,000 1,863 5,450
1,200 1,500 2,500 495 1,550
4,300 10,000 17,700 1,930 '15,850
4,600 6,500 4,5QO 1,463 7,250

1 7 5 2,250 3,500 1 6 0 1,300

750 3,500
2 5 7 5

14,675 32,875 37,200

3,950
325
750
900

14,500
6,500
1,000
2,800
3,300

400

2,500
9,500

1,500
900

7,398

1 8
2 1

5 0
150

6

33,850

350
1,250

600
950
450
225
150.

30,300 8,250

1,575 250

5,925

57,360 17,820 20,600

67,000 30,000 31,000
18,000 6,000 11,000
31,200 20,000 32,000
6,750 3,000 3,600

28,500

500

61,875

105,000
25,000
30,500
7,500

2 5

14,400 245 3,975

51,600 7,643 37,825

52,500 20,285 9,7Q.O
22,200 8,500 9,050
21,200 25,000 36,000
10,300 1,885 3,405



Table D Midwinter Inventory Data for Currituck Sound, North Carolina, 1942-1965 (Game Management Records)

Species l/17/59 1960 '.l/-/61' l/8/62 l/i/63  '. l/6-8/64' l/4/65'

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler
Unidentified Dabblers

525 1,400 3,500 500 .3,400
1,215 2,900 1,500 3,200 4,600

249 600 200 200 1,000
685 1,500 7,500 2,000 4,200

2,042 .2,400 1,500 3,000 4,600
15 800 2,000 600 2,000

Total Dabblers: 4,731 9,600 16,200

Redhead
Canvasback
Ringneck
Scaup
Ruddy Duck
Bufflehead
American Goldeneye

1,647
1,999
1,942

1
140
14

600
1,000
8,600
2,000
5,000

500
200

10,500
12,000
7,000
1,000

600
100

9,500

500
8,000
1,000
2,000
4,000

Total Divers: 5,743 15,500 2,700 20,500 19,650

Mergansers
Unidentified Ducks

17,900

500

31,400

200

Total Ducks: 10,474 28,000

coot
Canada Geese
Snow Geese
Swan
Blue Geese
Brant

17,350
14,237
10,500
6,398

37,000
20,.000
25,000
7,500

2.00

47,800 25,000

45,000 28,000
55,000 20,000
29,000 19,000
15,000 7,500

885

Total Waterfowl 59,844 117,700 191,800 99,500

100

19,900

100
600

1,000
200

300

500

3,600
5,600

200
7,400
1,000

17,850

10,000
9,500
1,000

1,750
6,150

50
2,400
1,050

800

2,000

14,200

17,450

2,000

200

22,600

10,000
31,000
47,000
10,700

I..,

121,300

38,350

21,000
45,000
19,000
22,300

145,650

33,850

39,500
28,900
2,600
6,200

20

111,070
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Table 0 Midwinter Inventory Data for Currituck Sound, North Carolina (Sincock's Records),

Species l/17/59 l/8/60 l/7/61 l/8/62 l/10/63 l/6/64 l/5/65

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler

* _
545

1,235
7*

927
2,040

1 5

456
2,075

720
2,459
1,350

914 255 1,290 1 4 6 1,056
1,520 2,975 5,630 2,410 3,080

20 1 5 1 3 0 2 8
2,007 2,275 4,320 7,795 5,675

7 5 1 3,195 12,055 1,495 1,795
2 0 980 1,280 1,235 1,465

1 0
1 0

Total Dabblers: 4,769 7,060

Redhead
Canvasback
Ringneck
Scaup
Ruddy Duck
Bufflehead
American Goldeneye

1,647
1,999
1,932._

1 1
140
1 4

1,426
2,000

100
5 0
5

5,232

2,350
10,610
6,500

4,550
34

9,695

900
10,295
1,375
2,450
4,500

19

24,715

3,020
16,105
7,305

530
10
4 0
5

12,750
13,370

1,500
160

1,810
18,920
6,945

215
125
2 0

Total Divers: 5,743 3,581 24,044

Mergansers
Unidentified Ducks

19,539

2

27,015 27,780 28,035

4
100

Total Ducks: 10,512 10,741 29,276 29,236 51,730

20,787 30,740 33,765 8,645
21,415 36,923 18,550 33,065
27,200 16,850 7,880 28,000
9,189 11,011 9,700 22,060

40,877 41,114

coot
Canada Geese
Snow Geese
Swan
Blue Geese
Brant

17,210
14,017
10,500
6,154

12,340 27,500
20,410 22,392
4,230 5,110

25,087 10,958

885

Total Waterfowl 59,278 89,332 124,800 99,131 143,500 102,944 107,074



Table D Combined Midwinter Inventory Data for Back Bay, Virginia and Currituck Sound, Fjorth  Carolina, 1942-1965

(Official Record)
Specie,s 1942 1943 1944-- 1947- 1949 1950 1951- 1953*Totals 1954 1955

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler

Total Dabblers: 195,700 187,150 108,650 42,800 28,530 52,250 62,300 32,825 48,100

Redhead 283,750 120,000 30,500
Canvasback 305,450 198,900 27,000
Ringneck 22,750 27,000 12,000
Scaup 39,550 65,000 11,000
Ruddy Duck 47,250 135,000 51,000
Bufflehead 2,500 2,000 800
American Goldeneye 350 500 200

Total Divers: 701,600 548,400 132,500 67,800 23,227 47,190 55,050 28,875 51,175

Mergansers
Unidentified Ducks

Total Ducks: 897,300 735,550 241,150 110,600 51,807 99,440 117,900

coot
Canada Geese
Snow Geese
Swan
Blue Geese

Total Waterfowl 1,135,370 1,067,350 404,650 300,900 300,273 298,800 242,650 165,420-k 196,800 305,275

f<Excludes years where data is missing for one or both areas.

7,000 3,500 3,200
28,000 33,600 35,000
16,100 2,300 1,200
82,650 69,500 32,000
56,400 75,100 35,500
4,800 2,300 1,500

500 500 200

250 350 5 0

1,000
5,000

200
22,600
12,500

750
150
1 2 5
475

20,700
29,900

5,900
11,000

300

355
13,000

100
9,525
4,050
1,500

5,450

27,300
19,500

1,600 1,350 1,800
8,000 3,550 9,500
1,900 1,200 1,525

37,000 20,300 25,000
11,600 5,200 7,500
2,100 475 2,750

7 5 0

9,202
5,250

575
2,500
4,200
1,500

9,240
19,170

2,500
16,280

1 0 0 2 5

25,100
7,700
2,500
9,800
9,800

100
5 0

12,000
4,550
1,825
8,450
1,900

150

22,000
9,500
6,000
5,800
7,300

475
100

5 0

141,.000 225,,000 101,000 111,1010 170,000 134,500 66,000
68,800 80,000 40,000 53,800 42,200 34,340 28,000
2,300 12,500 6,000 15,400 33,200 24,000 21,000

25,970 14,300 16,500 10,000 3,066 6,520 9,750

5 0
500

61,700 99,275

62,500 130,000
14,500 34,000

41,OOO'k 53,000 30,500
5,100 11,500



Table 0 Combined Midwinter Inventory Data for Back Bay, Virginia and Currituck Sound, Nurth  Carolina, 1942-1965
--continued

Species 1956 1957 1958 1959 1960 1961 1962
(Official Record)

1963 1964 1965

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Wood Duck
Shoveler
Unidentified Dabbl.er

3,100 2,634 3,518 550 1,543 4,417 700 4,350 3,970 2,274
9,200 4,722 8,410 1,937 4,099 4,540 3,955 8,790 6,987 7,343
2,500 495 1,570 252 600 305 208 1,285 200 5 2

,35,700 4,710 ,16,455 730 1,510 9,997 2,890 14,195 7,435 2,445
11,250 2,783 7,954 2,045 3,725 3,430 4,605 12,425 1,705 3,030
4,000 1,832 1,915 1 5 1,033 3,442 3,355 3,395 7 0 875

7 5 1 6 100
2,000

Total Dabblers: 65,750 17,251

5 8
1 5 5

608
735
1 6 1

39,838 5,529

1,797
2,032
2,392

1
140
1 4

12,510 15;713 18,019

Redhead 8,500
Canvasback 13,500
Ringneck 200
Scaup 2,000
Ruddy Duck 3,900
Bufflehead 5 0
American Goldeneye 5 0

530
1,250

625
992
500
225
150

600
1,000
8,600
2,000
5,000

500
200

26,131

10,500
14,800
7,100
1,000

970
1 1 5

2,500
8,250
6,000
2,015

12,530
20

.44,540

600
605

1,055
200
1 0

3 0 5

20,367

10,000
9,500
1,000

17,450
1 0

2,000

200

Total Divers: 28,200 6,376

Mergansers
Unidentified Ducks

100

1,717

223

4,272

2
8 0

17,900 34,485

500 200

31;315

7

2,775

500

20,500 19,660

Total Ducks: 94,050 30,910 37,679

coot
Canada Geese
Snow Geese
Swan
Blue Geese
Brant

76,850
40,900
66,200
17,450

2 0

19,191 44,192 11,905

20,470 10,980 17,420
11,157 12,250 19,528
25,000 36,000 29,000
2,478 4,767 9,829

37,000
24,810
39,300
12,600

200

60,816 47,035 47,815 40,867

48,350 29,140 10,000 21,000
77,320 26,305 57,285 47,420
44,900 54,000 47,000 44,010
24,430 11,440 23,235 22,378

39,500
33,460
31,900
6,277

2 0

Total Waterfowl 295,470 78,296 108,189 87,682 144,820 255,816 167,920 185,335 175,675 148,836



Table . Aerial Waterfowl Inventory Data for Currituck Sound, North Carolina, 1950-51.

1950 1951

Species 10/3 10/17 10/31 11/14 11127 12/17 l/9 l/23 216 2123 318 3121
.- .

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue&winged-Teal-
Shoveler
Wood Duck

34
769

80 6 140 276 423
1,518 2,690 3,196 3,038 313 3,201

,250 249' 201
6,060 4,585 1,230 2,460 2,387 3,388
2,791 11,744 5,099 4,567 1,517 5,866

452 370 1,690 960 320 1,756

10
582
526
504
146
427

3
60

6,044
2,540

25
2

85 4
928 500
86 5

2,166 255
916 155

1,495 375

20

Total Dabblers: 536 2,962 9,414 10,901 19,645 11,355 11,550 4,537 14,835

- -

5,696 1,294

1 8

1,009
795

22 1,395
231 448
120 30

1,779 4,408
7 27

1,354 1,425 6,745 27,485
4,846 8,350 5,601 12,045

2,017 2,254 1,440 6,898
105 153 1 5 663

6,475 308
1,434 649

30
3,745 1,382

1 2 20
5

2,258

2,557
449
749

1,454
9

63
6,829 1,171 4,413

8,714 3,330 10,721'

5,651 530

13,973 12,712

955 9,114

14,756 56,205

23
38

844 6,321
1 3
7 5 1 1

22,743 3,501 645 2,449

195 i 4 7 2,087

11,891 2,411 7,305

1 , 3 5 6  ‘.422 333

18,189 15,163 36,698 48,071 .27,763 19,938 73,489 18,943 4,127

43,308 36,136 97,620
22,515 24,534 26,264

93,110 60,280 65,225 66,755
16,726 20,100 21,673 32,476

18,000 12,000 200

9,896

66,793
1,064

1
11,030 2,528

86,864 163,110

3,716 4,684

162,223 130,827

4,673 3,695

44,520 53,296
22,‘239  .2,253

435
7

5,475 3,478 10

Total Waterfowl 657 13,342 84,012 123,509 176,615 91,619 63,154 77,763

141 546
3

130 1,472
84 646

181 295

m-

Redhead
Canvasback
Ringneck
Scaup
Bufflehead
American Goldeneye
Surf Scoter
Ruddy

60

-

0 60

4 1 97

Total Divers:

Unidentified Duck..
Redbreasted Merganser
Hooded Merganser

m-

577 3,119

-30 1,585
50 8,638

Total Duck:

coot
Canada Geese
Snow Geese
Blue Geese
Whistling Swan
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Table
*

I.0 Aerial Waterfowl Inventory Data for Currituck  Sound, 1951-52:

.,.
Species

1951 2 1952
10/2 10/30 "11/15 11125 1219 12r30 l/9 l/23 215 2119 315

Mallard
Black
Gadwall
Baldpate
Pintail
Green=-winged Teal
Blue-winged Teal
Shoveler
Wood Duck

2 3
1 7 9

1 5
1,079

205
256

7 6 1 0 5 1 1 1 3 1 5 7 290
1,635 1,074 1,052 979 1,469 2,159

5 0 3 2 2 93 30 995
13,709 4,250 4,775 887 2,338 4,914
11,276 4,915 5,602 2,370 6,041 3,805
2,115 1 3 5 2,782 7 0 520 1,050

Total Dabblers: 1,757 28,861 10,801 14,415 4,309 10,555

Redhead
Canvasback
Ringneck
Scaup
Buffl.ehead
American-Goldeneye
Surf Scoter
Ruddy
Total Diver:

1 0
222

1,543 158 12 455
939 9 7 2 868 2,583

5,760 1,295
8 2 2

1,257
185

1

1 4 2
126

300 2,387 5,425 4,885 1,588 5,975
5 3 2 10,637 7,872 7,208 4,894 23,001

Unidentified Duck:
Redbreasted Merganser

Total Duck:

9 6 524 1,785 1 7 8 423 2,575

1,757 29,489 21,962 24, 0.72

coot
Canada Goose
Snow Geese
Blue Geese
Whistling 'Swan

1 8 3 28,945 57,150 58,500
328 29,789 23,892 23,806

11,695 15,872

36,775 52,981
13,640 8,620

850

2,572 2,652 6,417

Total Waterfowl 2,268 90,795 105,656 112,795

2,429 4,359

64,539 82,682

1 9
1 8 6

1,440
4,509

550

1 8
317
6 7

243
6 0

1 3
502
1 5

1,097
445
170

1 5
404
1 5

1 9 7
7 2 7
210
2 1
24

7 0 5 2,24613,213

6,485
6,058

4,480
3

6,704

16,335
5,051

3,808

1 2 9
25,323

1 8 5

3,905
943

1,201

3,415
1,319

7 0
2,375

40

1,591

800
3 9 7
205

1,397

300 248
6,349 7,467

4 8
1

520

1 0 5
2,904

272
1 6

38,789 32 ,2,12 7x103 10,233,

61,000 52,980 39,925 33,740
22,777 8,958 2,546 3,723
25,000 28,000 25,000 30,000

4,,783

30,903
3,088

4,800 2,946 2,491 3,408 2,035

152,366 125,096 77,065 81,104 40,809
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Table . Aerial Waterfowl Inventory Data for Currituck Sound, 1952-53.

1952 1953
Species 9/30 10/14 11114 11123 E/14

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Shoveler
Wood Duck

3
289

286
39i

165 337 525 85 30
2,040 856 1,366 612 965

455 1 6 175 225 115
12,895 1,147 1,375 2,792 2,841
13,180 2,589 5,2,58 175 267

100 80 663 225 480
362

3 7
429
160

5,040
1,226

70
678

Total Dabblers: 1,331

Redhead
Canvasback
Ringneck
Scaup

;Bufflehead
American Goldeneye
Surf Scoter
Ruddy

7,640

23

8

28,835

1,160
27

1,002
6

Total Diver:

Unidentified Duck
Redbreasted Merganser

8

515 5,480 2,117

546 7,675 2,999

334 730 265

Total Duck: 1,339 8,520 37,240

Coat
Canada Geese
Snow Geese
Blue Geese
Whistling Swan

64 7,865
537 13,355

48,730
45,777

70

Total Waterfowl 1,940

,

29,740

3,043

134,860

5,025

130
1 2

740

8,289

58,050
18,424

1,031

85,794

9,362 4,114

575
3,200

120
2,812

64

4,698

595
2,643

7 5
518
34

2,100
4,175
1,285

540
1 2

1,511

140
1,400

40
30

118
555
168
20

3,415

7,280 8,112 1,610 873

295
22

276

7,047

351 648 48 135
7

16,959 11,512 13,458 3,169 2,358

25,015 26,810 41,518 38,525 23,170
18,517 3,904 4,901 3,678 2,316
8,500 19,506 30,000 30,000 30,000

2,039

71,030

2,523

64,255

1,866

91,743

2,021

77,393

1,533

59,377

413
78

379
521
120

8
181
35

568
510
38

3



iable: . Aerial Waterfowl Imentorv  Data for the Back Bm Area  of Vir&-&a,  195%59, (Includes  numbor
of waterfowl observed from Sandbridge Ponds south to Knotts Island Causeway and the Virginia
State Line in Knotts Island Channel, arB the North Imding River in Virginia.)
Obsemr:  John L. Sincock;  Pilots: Frank Lindsey and Donald L. Cross.

Mal3.ard
Black
Gadwall
Baldpate
FZntail
Green W. Teal
Blue \J.  Teal
Shoveller

52

s7
96

lco

140 217 6 174 230
137 307 472 520 1,292 G20

20 32
725 1,109 1,557 l&l 744 557
250 2s4 100 29 397 305

25 215 3 10

-m a-- -
Total Dabblers: 275 1,172 l&5 2,5% 1,659 2,017 1,944

2% 107
749 32 7;: 2,E 979 g 6%

3,z llo 154 4; 3 277 51; 37 55 lls 35 165

19 20 50 1 0  1,s
- - - - -

5,405 690 798
3,4u. lg

1,066 2,063

Redhead 154 150
Canvasback 6 20 lOc, 102 3 24 20 IlO 100
Ringneck 65 1,230

150
6

scaup
503

10 20 104 l.40 2420
Old Squaw

4.5 5

A. Scoter
10

WdP - - -  6 -A22 .-, 50 -
Total Divers: 22 105 1,453 250 621 633  1,933 324 ll.0 153

Hoodod Merganser 2
UnLdent.  Duck

4
10

cootCanada Geese ll5 3,160 1,900 l,Lg
ll5

340 295 200
Snow Geese 10,199 4,617

6,195
5,Q93 7,516 4,X10

A. Brant
35 1,200 5,000

9,635 4,205 70
5,700

1,&a 1 3g

31
lS,x)O 15,030 25,500

5,2;: 12 5;@0 7g
lUn,500 l2;ooo  z,500

w. swan 3-- 1OG 1.G:; 2.23:#  - qJ.OM, 2.659 3.Lg 8m 62s 316I.
Total
Waterfowl: 273 a,434  3,315 33,129 15,740 20&g 26,143 32,137 33,GSO 26,7G3 23,942 3,776 L&G67 10,7c7

*Included with divers.



Table. &etial\7atorfowl  Inventory Data $or the 3aok  Bw tiea  of Virtinia.  19594963.  (Tamtion  includes the
number  of wterfowl  observed from  Sandbridge  Ponds south to Knotts  Islmd Causeway md the
Iho in Knotts Island Channel. Also in&&d  is the North Larding  River  Drca  in Vhginia).

Virginia  Stata

Pilot ati Ohscrvcr:  John L. Sincock.

Date: 1959
Speoios 9119 IO/5 10/13 lo/31 n/13 W2l  u/a x/3 W? l2/20

Mallard
Btiok
Gadwall.
Ealdpate
Pintail
G. W. Teal
B. W. Tenl
Shoveller
Wood Duck
Unident. %ck
Toti1  Dabblers:

OldSquaw
Redhmd
Canvasback

2gY
Am. Goldeneyo
WdP
Bufflehead

Totcc  Divers:

205
2-2

10

3.34

w

Am. Hqpm3er
Hooded Merganser
coot
Canada  Goose 100
snow  Geese
w. swall
Total

70
25'7

716
161

342

32
953
276

ml

183

250
59390

323

1,z
6,035

120
31

G

30
2,ml

260

1,161
3,2X

15,305
2,237

295

2gz

1,036
c53

33

5,13G

5
1,630
2,OlcI

17

668
1,320

SO
2jZO
1,952
3b

di!9

9so
150

3,Oqo

1,225
10,973

1.250

4,915 l&S3

1,170 2,560
27,123 16,552
9,500 4,500

13.533 Aiia2E

3,662

400
Q&5

l?.,OOo
4.16C

1,130

230
270

5
4
2
7,

52T"

750
12,245
19,om
CL392

'2
i&
4,733

22,030
-

waterfowl:
wdy  included

1.606 s.LIIzwith-&em. 23.%," 59.353 75.051 6A.269 36.1113 tG.257 34.~6
*"Total  Divers (X2/$20,  includes 2 &mericmEiders)

667
1*9g

602
523
715

9



TableL &Ma1  N&xfowl  Invontorv  Data for the Wek EW Area of Virginia. 1959=&O, (Tabulat%on  includes  the
number of waterfowl obsorvGd  from S,andbridgo Ponds south to Knotts Isl,and  Causaway  ati the V&rginia  Stat0
I&no in Knotts Island Channel. Also includud  is the North Iarx%ng  River &oo in Virginia).
Elot  end Obscrvor:  John L, Sincock.

Mallard
Blaok
Gadtnll
azldpato
Pintail
0. FL T&L
B, ?:I.  T~rtl
Shovollcr
?Jood  Duok
Unidont,  tick

361
1,597

6z
930
300

Total Sebblors:

old squaw
Rodhead
C&nvasbaok
Rineeok
soaup
Am. Goldoncya
may*
Bufflohoad

L&L
4di-Q

I-32
50

3

Total Divers:

fana Morgansor
Hooded  Norgansar
coot

135

2

Canada  Cooso,
Snow GCWO

15,2E

IL swan 2y;
l

10 24fJ
I,%5 2,160

233 990

1,666 2,910 6,039

65
U&.5
19,2$)

4,m

y:E
Total

7,265

606

3,354

20

150

66 170

6,103 4,3rco
23,500
2,3C6

22,510
1,950

315
69

70
2,603

203

10

191
go1

220
1,736

45

-2&s
I,5or

4Q
50

1,570
75

10

2,993

25
20

3,597 4,792 2,157 271

3
20

2
1

3.2

45

4,395
35,m
1,751

2,760
20&O
1,342

37

9

V-@
ll,g50
1,159

23

a22

15

32 7:
10,000 2,500

W&orfowl: 47.271 42.6~. 27.320 3:.099- 32.a 35.OCA 2SA37 20.042 12.3311 2~66
*In&&d  with divers.



Table, pierial  ?$&erfowl Inve t m Data for the Btlok  Baya of V&&,&a.  1960.
&dudes the number ~fOknterfov1  obsemd from Sandbridge Ponds south to kotts fisldl C~.I,SQ~  ~.d

tho VP., Stata  Idno  in Knotts Island Channel. Also includes  the North Lmding  Rivur  Aron  in Va,)

Date:  1960
SrnOiQS 9120 10/5 10/19 U./l7 U/26 l2/3 WlO l2/17 W33

Mallard
Blaok
Gadwall
Baldpate
Pintail
G, W. Teal
B, v, TQELl
Shovoller
IJood  Duok
Unid,  Dabblers
Total Dabblers:

old squatr
RQdhQti
Canvasback
Ringneok
s=tq,
A. Goldeneye
WdY
Bufflohoad
TotalDivers:

Sooiw
Am, &rganssr

5

-3

Hooded Merganser
Total Dusks: 272 m
coot
klaaa  GQOSO
snow Geaso
FJ. swan
Brant
Total

180

3i!E
4,510

8l-h
150
20
5

qe

69’7
30,074

1,456
ll

4,805
620
290

45
470

8,325

lq&-
5,655

16,@0

3,182

310
16003
200

3,050
835
200

807 1,109
1,836 2,156

13% 1,360
932
3&o

1,@9
635

2

3:
9,250

250
1,470

800 1,500 655

2,090 9,213 20

fqz.5 iii g$

1m

t?zl
9;oOO
5,650

.1Q
17,154 8,290
9,835
29,710

i?EiS

7,170
19,237
9,010
9,005

1,339
2,782

2,7;;
3,803

132

20 2

6,171 l&ZG

655

45

326

-d

6,2226

2,460
20,220
yS$;

s

1p

1,990
16,510
11,400
6,272

Jlraterfowlt 272 lc.886 uJ$cbo Al.723 62.235 68.781 52.802 4.9.38LA /$7.2OL



Table, @in1  Waterfowl Inventam  Data  for tha Back Bav Area  of Virginia. 1961, (Includo~  the
mmbm  of waterfowl observed  from Sandbridgo  Ponds south to tiotts  Island Causeway and the
Va.,  St&3  Lirm in Knotts Island Channel. Also imludos  the North tinding  Moor Arm in Va,)

Mallard
Black
GRdWRll
Baldpate
Pin-tail
G. W. Teal
B, W, Toal
ShovcCLce
Uood Duck
Unid, Dabblers
Total Dcbblors:

917
3,040

105
2,497
1;930
l?W

304
1,623

45
680
304
900

1,239

5p3E
1,O4G
1,204

J-4

145 6
244
9bz

17

555
1,697

15

1,931 3,863 0,966 1,csz 2,620
Old Sqmw
I?edhmd
Canmsbaok
Ringnmk
Scaup
A, Goldoneyo
Ruday
Bufflohaad
T&alDivcra:

2,800
100

la450
054

:
17 201

370

3-st

10

2,3u,

5
21

3

10

13

105

306-
Scotar
Am, Morgnnsor
Hooded  Morganso~
Total Ducks:

coot
Canada Goeso
Snow Goose
v. Swan
Brant
Unid. Ducker

&$?
3

3,350
22,320

1,0a5
16,632

15,900 13,050
9,430 3,227

-i-F5I

,. 15

065
5,470
2,050
3,105

2

4,soB

1,195
&665
19,200
5,@6

5,440
6,962

2,952
330

16,800 3,590
53 3

Total Waterfowl: 6m 4m _ . EEL



T;TJ> le 0 _Aerial  Wa,terfowl Inventory Data for the Back Bay Area of Virginia, 1961-1962...-
(Tabulation includes the number of waterfowl observed from Sandbridge Ponds
south to Knotts Island Causeway and the Virginia State Line in Knotts Island
Channel. Also included is the North Landing River Area in Virginia).

I Pilot and Observer: John La Sincock.

Ma1 larrd.
Bi,ack
Gadwall
Baldpate
Piztail
Grcec-winged Teal
Blue-winged Teal
Shoveler
Wood. Duck
Total Dabblers:

Redhead
Canvasback
Ringneck
Scaup
Bufflehead
Surf Scoter
Ruddy
Total Divers:

1961- - -
9/23 10124 11/26 12/18- -

1 2 213
158 8 6 9

780
980

9 5
5
2

2,032

7,695
710
290
500

10,277

Hooded Merganser
American Merganser
coot
Canada Geese
Snow Geese
Whistling Swan

Total Waterfowl 2,032 33,202 63,570 77,441 68,420 19,788

- -
13,097 '9,897 6,213

5

420
1 3 5

5,610

1 5 0 2,000
1,800 250
5,854 5,000

500 1 5
4 0 2 0

2,172

1 0 0
7 0

6,207

3 0

7 5 572 820 8,530 3
8 0 6,767 9,164 15,81.5 6,380

5

6 3 0
22,140

6 0
1 5

3
3,690

18,180
14,800
7,033

595
15,265
31,600
10,915

4
3

1,140
6,305

35,000
3,940

6
600

3,770
3,600
3,260

7 6 1 775 200
2,589 2,520 755

9 0 1 4 5 8
7,692 1,217 890
1,400 3,770 1,605

550 1,470 2,755

1 5

l/8 2/6 3116 416

8 7 4 6
6 6 0 3 8 3

990
3 5

400

6 2 5
1 0 0
278

1,295
,65

2,792

2 1 7
6 1 1
2 3

1 0
3 0

8 9 1

385
1,493

11,300
1,766

,
18,627

5
209

8 5
5 0
6 0

7 0 2
3 6
5

1,152

6 7
1 0

7 7

2 2 5
7 0 0

9

2(163



Table . Aerial Waterfowl Inventory Data for the Back Bay Area of Virginia, 1962-1963.
(Tabulation includes the number of waterfowl observed from Sandbridge Ponds
south to Knotts Island Causeway and the Virginia State Line in Knotts 1sLand
Channel. Also included is the North Landing River Area in Virginia).
Pilot and Observer: John L. Sincock.

1962 1963
Species 9119 lo/23 11/14 12113 l/10 2114 3112 419

1,766
412

2,580 4,660 4,190
875 1,500 950
75 15 285

9,310 3,550 9,995
955 540 7,825

2,825
160

294
16
20

470
40
10

-1

850

15
30

170

Black 217
Mallard 120
Gadwall 5
Baldpate 142
Pintail 267
Blue-winged Teal 290
Green-winged Teal
Shoveler 465
Wood Duck 5

Total Dabblers: 1,511

4,145
4,095

300 1,395 405
10

780
75
35

630
70
70

860
15
5

10,565 24,640 11,640 ,2,540

550
90

1,150
150
30

500
5

55

3,500
110

125

17,350
432
70
85
30
20

20,165

1,095

55

14,945

1,550
4,200
4,510

150
3,000

20

Redhead
Canvasback
Ringneck 2
Scaup
Ruddy Duck
Bufflehead

Total Divers: 2

5
2,743

200
2,750

2

395
10
30
5

3,610 565 215

10
5

5755,700 13,430 1,970

Red-Breasted Merganser: 100 10

coot 6
Canada Geese
Snow Geese
Swan
Blue Geese

850 1,420 950
21,862 25,485 17,935

1 1,400 12,000
6 3,075 12,460

26,285

12,535

30
13,110
30,300
6,490

120
1,320

32,994
405

6

210
350

3,760
4

Total Waterfowl 1,519 48,584 59,755 55,980 64,035 65,180 37,960 5,389
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'Table D Aerial Waterfowl Inventory Data for the Back Bay Area of Virginia, 1963-64.

-1964
Species 9117 10118 1215 116 314 3113 415

Mallard
Black
Tadwall
Baldpate
Pintail
Blue-winged Teal
Green-winged Teal
Shoveler
Wood Duck

6
211

34
150
573

35
9

235 6 1 0 320 159 209
695 5,055 1,387 1,170 1,556

5 25 70
95 35 35 194 235
320 1,000 705 251 447

30 1
2,350 70 2,220 1,352

10
66
10
20

10
350

3

9,055 2,517 4,049 3,870 469Total Dabblers: 1,018

Redhead
Canvasback
Ringneck
Scaup
Ruddy Duck
Bufflehead

5

20

120
1

Total Divers: 1,315 25 1 120

Red-breasted Merganser 2
Hooded Merganser 4

1

Total Ducks: 1,018 2,660 9,080 2,517 4,056 3,990 470

15,386
coot
Canada Geese
Snow Geese
Swan

50
1,635

52,018
43

5,050 2,420 4,445
10,300 25,010 48,490

20 78 903

340
8,700

Total Waterfowl 1,018 18,046 24,450 30,025 57,894 57,736 9,510
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Table. fmrial fW,erfowl Inventory D&ilz for Currituck dound, North Ca.rolim,  195%59. (Includes numbor
of waterfowl observed  from Knotts  Island Causcmy and the Virginia State lim in Knotts  Island
Channel South to Wright Mxnorial Bridge,  and adjoining bys.
Observer: John L. Sincock;  Pilots=  Frank Lindsay and Donald L. Cross

S: 1959 0.
species 9/24 lo/l?  lo;29  U/l3  u/30  X2/7 l/4 l/u. l/17 l/30 2/19  314 3i26

Ma1lN-d 133 222
B3;rak  a lz % lp3@

705 735 545 273 23
700 1,313 2,24l

96

2,2y6 1,235 4,;;: 2,172 1,320 72;

GdW~ll  24Baldpate  L$7 16,743 5,445 5,46G 4,113
Pintail 256 2,093 342 1,54S

394;:  3,9: 11,oz 7 174 3,39:  2$? 2;927 20,633 4
15i:  2,154 2,O-sO 2,337 2,04G 3,171 1,46G  I:333  ,ll

Groan W. Toal 95 320  300 100 15 541 4.55  432
Blue 1~1.  Teal 73
wood Duck

2,w
1

Shomllor - - - - - - 50 2-4
Total Dabblerss  516 18,990 6,575 3,691 4,453 9,063 9,4IL5 lz G29,SlO  7$X 4 , 3 6 57,343 .

Redhead
Canvasback 3 591

2,051 1,503 1,790  1,647 3,204 2.30

Ringneck IS 2
373 2,OG5

2,;;;
2,S46 1,999 452 1s

130 7&l
Scaup 13 13 5 156

75 2,607 3,565 915 62 5
1G

Rum+ 33 1 470
4,924 2;010 200 1,932 7,375  116

Bufflahead
350 &Cl7 @O l$- 22 1629

31 2
A. Goldeneye

51 u

Old Squaw
5

Total Divers: 13 -Y T 633
6m- c 2 1

31 12,374 L&575 5,450  6715,743 9z z 4.0

Unidont.Duck
coot 20

lC0 25 95 3.20

C‘anada  Geos~  3,965 15,735 ig900 26,546Snow Geoso  X2&04~9~5  4*4x 12,5@ U,524  17,210 14,945 15,U3  13,630 15,600
23

12,636 U&2 L&O17 42,700 S,905  6,770 161
A, Brant

340;;  1;,;@72&

W. Swan 1,152 45250 40% *347
7,000
m7 llfi.5

10,5oa  30,000 25,000 2,030

5 1.459Total -- 3.698 3.572 a:107 6.:;: 13.0;  6.G22  7.7~19  18

Watorfowlt 529 25,136 15,316 42,x% 50379 71,725 60,671 50,126 59,27::  14.53~1  36,12374,479  25,204

"Included with divers.



Tablo l
:mrinl Watarfowl Introntom D&n for Cwrituok  Sound.  North Cmolina.  1959-60~  (Includes  number of
mtorfowl  o&omd  from Knotts Island C~LISO~~  and the Virginia Stato L&no in Knotts Is&md  Chmm&,
South to the Wright bbmorinl  Bridgo'and adjoining bays,)  Pilot and Obsorvor~  John L, Sincoc~

Data:  1959
&o i 991 9 10/s 10/u  '1 /31 l&&J  J&/2100' 1 0 w22 l.2/3 I.265 x2/20

RUM?d
Blmk
GfkiWdl
Bnldpato
Pintail
G, W. Toal
B. W. Toal
Shovullor
Wood Duck
Total Dsbbloru

Old Squaw
lkxlhoad
(hXlVi2SbOk
Nngnock
SCtlUp
h Goldmmp3
-dy#
Bufflohoad
Total Divtsrs;

Hooded  Mmypnsor
Foe&  %ck@+

Canada Gcmse
Snow Gmso
A. Brmt
We Swan

lc3

1

2

903

u 100
100 193;;

2,305 24,w
43 33.4

270
5

2,967 2G

2

2g
2,315
17,765

51

G3
1,076

6,67C
1,336

351
2,523

52
l2,679
1,646

510

9,1g

50

17&Z

65
220

160

SO

10,015
31,2U

436

&a
2&9s

13,705
2,@6

130

2
19,7@

302
2,W
Q,wo '

760

12,702

X,656
3$99C
2,200

Q,190

l,iU
2,536

65
7,621
1,760
1,100

561
4,139

4,:;
1,331

400
10
3

265 952
3,503

210
4193
=4

7,332 7,452
370
266

3,122
475

UC,545

5

1g
7,~

6,700

z?,l+oG 17,100

2

4:
5,469
4,003

1,300
3,170

100

750
3,530

5

2,002
60

=,042
g lzi
9,651 4,456

20,z
16,C51
2,250

2
20,x70
15,566
Ill,000

7,196 7,942 6,976

y&orfowlt 1.315
*Included  with divms

5.40s 4.6.336  50.X13 77.9% 100.529 7s."ow
"Included  with Dabb&s.

75.023 76.370



Table . AerIal  Uaterfowl Inventory Data for Cur&tuck Sound. North Carolina. 1960,  ~I.p?h&W  m&m afl
waterfowl observed from Knotts Island Causeway and the Virginia State Line in Knotts Island
Channel South to the 1Jright  Memorial Bridge aml adjoining bays.) Pilot ati Observer: John L. Sincock

Mallard 681
Black 39989
kdwdl
Baldpate 176
Pintail 2,590
G. $1, Teal 362
B. W, Teal
Shoveller
Wood Duck
Total Dabblers: Tp%

230
2,350

8 1 0

%

OldSquaw
Redhead loo
Camsback
Ringneok

1,600

Scaup
7,980

kn. Goldeneye
Ruddp 2o.OOz
EWZlehead

c

Total Divers: 29,682
Hooded Mqanser
U&dent.  Duck sS*
coot
Canada Geese

16,853

snow Goose:
52,765

11.  swan
9,000

Blue Geess
21,721

Total

3,E
8,980

3,000

1m

100
&470
34,505

%iii9

456
q375

720
2,459
1,350

7,156

1,426
2,000

100

7-Zs

20,::
21,4-s
27,200
9,189

z,z 1,z
1,6g
1*086

l&E
2,395

1,070 1,550

7,125

1,270
761

2,500
3,890
7,740

100
2

2,134
3

1,500
3

15,633

25,950
18,870

IA;260
21,830

13,080
7,688

7,500
15,045

lb1
1,281

g
s
780

2,900
1,320

20
1

29,930
24,939
16,800
l3,157

L:

‘68
3,876

lj5Z.Z

3?.z
435
45

3,960
2,150

720
888

700

lQ?Z

1 0
240
510
775

2
U-3

1,754

10 3
19,510 10,600
8,205 5,000
1,200
8,933

ILL,600
6,906

3%
28
550

3
70

2,575
200

m

4

1,349

g
;i!

1,001
28

3,135

11,995
632

8,600
87

61

13Z
61
20
205

mxirfowl: 137.819 89.022 89.328 73,817 78.393 97.278 4.6.266 46.6x1. 28.296 9.7ll.
%ncluded  with Dim-s.
**Included with Dabblers.



TabZe . Aerial  Waterfowl Imptories  of Cumituck  Sound. N. (=. 1960%  (Includes  the rtumbm  of watcrfowl
obscmcd  from Knotts  Islcmd  Causcwr\y md the Va, Stata  Line in Kid&s  Island  Charm1  south to the
bh-ight  Hmorial  E&&Age  amI  adjoining bays,)

Swcies
Dates: 1960

9/20 1.0/S 10/x9 w17 Il./26  1213 X2/10 x2/17  x2/31

w
408

7,2z
2,339
3%

650 819
5.225

2,081
4,510

15,6E
4,:;

2,912
5,642

21

1,m
4,927

130
8,x50
1,970

Mall3l-d
Black
G3dwall
Pi%ldpt0
Pintail
G. w. Teal
B. W. Tml
Shovcller

tbod  Duck
Unid. Duck
Tot3lDucks:

OldSqmw
Redhe3d
bmasback
Ringneck
Scaup
A. Goldmop
Rue?
Bufflohead
Total Divcrst

TreeDuck
A, Nmgauser
H. bqpnscr
Total Duoks:

COO-t
c. Geese
Snow Geosf3,
SWan
BlueGeose
Total

3
172 lE 3,190

11,6Z
1,9?5

566
4z

1,000
503
319

749
23 2:.

lb427
6,390

335

w -ET2,O 231100

5;

27,227 x+357

g

1Q375
3

1,150 11,509
u-3930 5$53
10,295 9,190

2,150
xj970

9,100
10

1,9m
=,4V5

2 50
9,250

3

3

55

2,660
2
l&9=2

3G,950

5w

4,720

-zL
28,217

445
15
27,3037 ro

10

55$-
37,090
63,460
10,300
l&%31

5zzr 4qzT
34,w
a,715

50 jO3U

16,600
52,350
17,520

u,174 13,575

igzT2,0575
2

5,3:

&CT
4,915

26,785

35,601,
29,610
3=,605

69,950
72,230
$sgg

?
1

Waterfowl: 1.391 7.Li56 a.793  123.535 157.732  259.760 173.306 167.869 lcO.52L



T a b l el ~srial  waterfowl Inventories of Currituch Sound.  N. C.. 1961.  (Inc1udos  mm&m of wc?terfowl
observed  from Knotts Island Causemy d tho Virginia State  Line in Knotts Island Channel
South to the Uright MmoriaP Bridgo and adjoining bays.)

88

Srmies l/7
Dates: 1961

l/18 215 2127 3118 Al9

Mallard
Black
Gadwall
I?aldpatc
Pintail
G. W, '&ml
B. N. Teal
Shovel&r
Uood Duck
Total Dabblers:

OldSquaw
I?E!dhead
Canvasback
Ringneck
s=w
A. Goldeneyc
RJ-Y
Bufflehoad
Tot&. Divers:

TreeDuck
A. Mergmscr
H. Morganscr
Total Ducks:

ccmt
Canada Gocse
snow Geeso
Swan
Bluo Geese.
Uniden,  Ducks

Total tkterfow~  :

9u 374
1,520 4,270

20 20
2,007 10,704

751 910
2 0 362

6a
3,674

207
W4f5

6;; 116

‘I
25
50

2,3u)
30

2,532

z
365

3;051
335

*?lqT4

2,350
10,610
6,500

7,300
7,100
2,430

32

5,750
11,m
3,459

10

2,100

E 150
50

231 200 50

7z5

4,550
34

24,044 2,576

11,750
35,040

27,122

27,tXIO
31,225
34,740

7&5 Km

49472

19,470 7,610
2,705 345
32,700 lq?

178 4

13,365

~~
5:891

2 0 0

=4,m ll6,017 u&315 4&c= 39,525 10,926



Table c Aerial Waterfowl Inventory Data for Currituck Sound, North Carolina, 1961-62.
(Includes number of waterfowl observed from Knotts Island Causeway and the
Virginia State line in Knotts Island Channel south to Wright Memorial Bridge,
and adjoining bays).
Observer: John L. Sincock;

Species

Mallard
Black
Ga.dwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Shoveler
Wood Duck
Total Dabblers:

Redhead
Canvasback
Ringneck
Scaup
Old Squaw
Bufflehead
American Goldeneye
Ruddy
Total Divers:

Hooded Merganser
coot
Canada Geese
Snow Geese
Blue Geese
Whistling Swan

:.
Total Waterfowl

1961 1962
9/23 lo/24 11/26 12118 l/8 2/6 3/16 416

10
464

1,360
910

211
10
31

2,996

8

8

3,004 93,544 177,600 147,177

312
862
20

19,720
2,080

75
100

60
23,229

20
120

2,750
2,890

9,700
57,725

1,302 1,583 255 186
8,936 6,824 2,975 2,265

132 130 15 28
12,632 11,401 2,275 7,210
3,960 9,170 3,195 890

545 1,305 980 810

10
10

27,517 30,413 9,695 11,399 2,686

800
5,370

15,545

1,350 900 2,200
4,740 10,295 6,650
9,345 1,375 8,673

42 2,450 50

18
15

29,330
51,078

3 19 25 30

6,042 4,500 10 1,410
21,522 19,539 17,608 3,655

10
40,945
44,005
4,700

31,102
50,660
3,700

2
33,765
18,550
7,800

25,760
7,250

22,010

9,345 9,780 9,700

99,051

7,965

91,992

85
512
20

725
157
222
820
145

750
1,415

50

13,795
2,410
17,450

5
439

40,440

17
181

23
5

120
12
15

373

75

2

77

7,160
110

2,345

5

10,070



Table e Aerial Waterfowl Inventory Data for Currituck Sound, North Carolina, 1962-
1963. (Includes number of waterfowl observed from Knotts Island Causeway
and the Virginia State Line in Knotts Island Channel south to Wright
Memorial Bridge, and adjoining bays).
Observer: John L. Sincock.

1962 1963
Species 9119 lo/23 11114 12113 l/10 2114 3112 419

Black 270 1,772 5,315 13,190 5,630 2,330 1,130 284
Mallard 69 103 690 3,330 1,290 190 40 .i 8
Gadwall
Baldpate
Pintail
Blue-winged Teal
Green-winged Teal
Shoveler
Wood Duck

455
964
157

22
19

2
12,132
1,072

50
414
20
30

25
,13,060
4,390

-220
13,530
11,010

130
4,320

12,055

5
5,375
2,740

490 1,070 1,280
10

2,355

345
155
280

1,435
50

c

5
55
35

520
302
15

215 1 5

13,010Total Dabblers 1,956 15,595 24,185 42,350 24,715 3,440 1,224

6

150

100 360
1,250 650
2,415 2,320

15 340
1,100 1,870

15 40

3,020
16,105
7,305

530
10
40

c

4,000
30,900
5,800

1,770
4,300

4 5
270
60

Redhead 3
Canvasback
Ringneck 10
Scaup
Ruddy Duck 1
Bufflehead
American Goldeneye

65

922 500
35

Total Divers 14 987 4,895 5,580 27,015 41,235 6,445 156

1

1,000
10

170

Hooded Merganser: 10
Red-breasted Merganser: 340

1 8 3,861
12 12,205

9,900 2,200 8,645 5,600 1,675
28,700 71,790 33,065 43,250 1,650
11,500 29,900 28,000 16,450 6,000
5,180 13,015 22,060 16,530 760

coot
Canada Geese

Snow Geese
Swan

Total Waterfowl 2,000 32,648 84,360 165,185 143,500 136,075 19,970 2,561



rable  es Aerial Waterfowl Inventory Data for Currituck Sound, North Carolina, 1963-64.

1963

Mallard
Black
%dwall
Baldpate
Pintail
Blue-winged Teal
Green-winged Teal
Shoveler
Wood Duck

1 272
197 1,291

93 3.8,2fO
3.,805 2,100

543 150
150

70
8 10

1,195 146 32
6,600 2,410 947 220

20 2 377 5
8,715 7,795 71
1,310 1,495 118

15 70
3,200 1,235 1,029 1,115

53 190
5 10

Total Dabblers: 2,717 22,183 21,045 13,093 2,642 1,600

-Redhead 160 12,750 6,500
Canvasback 7,310 13,370 20,160 720
Ringneck 40 415 14,185 4,850 160
Scaup 5,000 1,500 100 20
Xuddy  Duck 36,800 160 8,325 110
Bufflehead 80 18 2

Total Divers: 40 415 63,535 27,780 39,953 1,012

Red-breasted Merganser
Hooded Merganser 5 4

Total Ducks: 2,575 22,598 84,585 40,877 42,595 2,612

coot 13 952 26,525 12,340 15,250 5,850
Canada Geese 12 49,020 36,700 20,410 2,699 740
Snow Geese 10,150 4,230 2,451
Swan 15,075 25,087 495 2

Total Waterfowl 2,782 72,570 173,035 102,944 63,490 9,204



Table. 11eeal Waterfowl Inventory Data for the Back Bay, Va,--r&tuck  Sound, N+ G. ha. 195%59+
(Includes number of waterfowl observed from Sandbrddge Ponds south to Nright Memorial Bridge
and adjoining bays.)

19 5 S: 959
species 9124 lo/l7 lo/29 ll/l3 EL/30 l2/7 l/s& l/ll l/l; $30 2119 314 3126

l4ccuad
Black
Gadwall
Baldpate
Pintail
Croon 11, Tcnl
Blue W. T&l
Mood Duck
Shovoller

Total Dabblers:

Redhead
Oanvasback
Ringneck
scaup
MW
Bufflehoad
Old Squaw
4. Goldenoye
& Scotor

Total Divers:

273
92 2g 901

439 6

234 17,52C  6,:;

l&l& 1,220 3,z

352 2,343
:,C$ 4,5g 4,7:

187 2,551
2 5 '310 x3 310

113

--v - - -
79120,162 $440 11,277 6,112  11,6CO

2,051
9

'I.3 23 2 5 1 5 3
39

5,394
-1 515 352 l,g31

3 1
6

w- -2

13 71 lc9 2z 1,12112,995

Hooded hrganser 2
Unident. Duck
coot 20(--km&l  Goose 27 92
Snow Geese 15,X24

4,030 21,615  20,%
10,632 17,097 19,101 21;1G6

aa Brant
1,x3 35 1,22::  12,902250 65 11,700

&Swan
3- 5

1..5$ 647
TOtid 5.&& 5,964

1,023 21 0 5 7 0 9 2 6 3% 65
2,991 2,562 1,957 6,979 3,151 2,3: l&3

96
4,523 l&2$

6,022 2,447113 20 1 5 54l 535 4.42 tou
41030

1
50--- -A-lo

U&O  16,533  5,567 33,221 9,029 8,409  6,44Un

15,305 5,476

1,??7 3,204 130
2,032 2,717 3, 6 6 5 450 162
2,3s2 7,575 939 107 5

l-5 136 422 7; 1 6
UC 2

2 1 0 1

dh -

6,376 lQ,G53 7,Gl2 7Cl 190

4

I.&=$  ll;;: 17 220 I.4 995 15 2; 1 5 600
22,27116&7 19130s 551478 &5C6

13,665
&llO '231

22,000 25,50,0  29;030 35;G30
87

23;OO0 l2;OOO  16,500

4.6q
w.45 945
6.W 9.5@ as.9: 7.450 3.025 22

yaterfowl: GO7 36.570  23-631 55.255  66.327  92.193 92.802 ~egg 061 1~323  72.255  50.9903,~ ~1*Incl, with divors.



T&b10. &rinl  T;;atorfowl  Inwntorv 3&n,  for the Back E!av.  VL r,nd  Currituck Sound. N. C. Area. 1959  6~, (hcludos
the number of waterfowl observed from Gndbridge  Ponds south to Wright Memorial  Bridge  and ijoining
bws, 1

.m(
3ato:  1959

S?X3CiOSi1 10 10 13 I.122  I.2 2 l22;3

Mdllati
Black
Gadwall
EIixldpate
Pin-tail
G. W. Toal
B, W. Toal
Shovallor
Wood Duck
Uqidont.  3xk

Total Dabblcra:

Old Squaw
Rodhad
Canvasbxk
@pock
scalp
fun, Goldaqw
l=w+
Bufflohaad
fi, Eider
Total Divers:

h. Merganser
Hoodod Mor@nsar
coot
Canada Gcoso
Snow GOC~SO
li. Wrrrnt
W. Swa
Total

100
252

245
SC3

xl

136

c4
357

3,521
204

1 5
25JOG

590
270

16s
2,190

12,763
1,456

31

751
49451

5 2
26,S36
2,125

620
30

76

35,001.

6,36i:
223

170

1,720
7,5@

25$90
3,136

295
3

10

2,274
.6J24

6 5

1,510
5&$3

6,i9i
1,962

G30
1 0
3

933 1,619
5,=3 6,W
298 u-0

9,652 $054
2,322

626
3;645
1,190

23,526
3,967
1,395

1 5
16,553

202

19&G

,2
21,547

11

1,627 4,231 27,694 16,633 37,351

5
1so

3G,6D2

902
2,170
13,750

795

17,617

19,=0
66,121
xl.,?03

21.723

232 2,c:oo

260

2,255
3,650

2,2co
c,jiiKl

103

2,0!32
6 0

60
21

1m

0
4?2 u,91:

35,232
13,900

2-
2,?5;'

2,565
23,755

J-&m
42,1c5

4656

20,535
22,296

1?,3C2
4%635

19,250 19,000

20;250
20,349
33,m

23.553 Q.311
watorf owl : 2.139 7.ou _ 5L.777 .3 9 137.290  175.5GO U3.076 106,239 123.2~0  lo::~&

*J.ncludod with Divers,



Table . Aerial \1aterfowL&v-vntom  Data for the Back Bay. Va, and Cur&buck  Sound-  N* c- Area* 19590600
(Includes the number of waterfowl observed from Sandbridge Ponds south to TJright  Memorial Bridge
and adjoining bays.)

Species l/2. l/l? 213 212 3/13

434
2,802.

s3:
1,040
1,326

3,z

730
3,780
1,583

3,z
15

1,919
39249
2,060

505
1,=4

1,s:
4,995
1,750

352
2,082

4,3z
3,561.

825

364
2,@7

55
761

3,610
260

10 10

10
7,557

I.33
4,984

77
1,448
6,877

I2
45

52
722
29

727
833

3,:;
203

10
237
160

6;
20

260
Xl.2

1 0 0
I- G

4

1,426
2,000

1 0 0

1,276
821

2,500
3,910
7,740

2,150
720
888

Mallard 1,042
Black 5,586
Gadwall
Baldpate 7;:
Pintail  3,520
G. W. Teal 1,162
B. W, Teal
Shovel&'
Wood Duck
Unident.  Duck 100
Total Dabblers: lm

Old Squaw
Redhead 100
Canvas-back 1,732
Mngneck 8,030
Scaup
Am. Goldeneye 5
Ruddy*
Bufflehead

20,000

A. Eider
Total Divers: 2GjG 3,5&i 2,200 15,803 4,306 4,458 w4l
Am. Nerganser
Hooded Mrganser 2

9

coot
3

16,903
Canada Geese 67,983

20,787

Snow Geese 30,350
26,225

25,950 11,260 29,930 19,510
24,978 26,170

q6co

41,500 36,500
29,334 10,965 ?,U5

A. Brant
30,000 42,700 22,000 23,450

Blue Geese
W. Swan
Total 2r#u&? JiLzEi 10.07~ Liia22 J4.90: 10.273 iiLix&

Waterfowl: 185.090 131,663 116.4~13 ~1.91.6 ~1,207 132.362 74.763 66.653 40.630 X2.577
*Included with Divers,

1
100

6,538

200
3,160
8,900

3,000

15,340

11,535
4&950
33,500

15J300

5 0
5

100
3

1,650
3

iii

2,900
1,345

4.0
1

20
700

-22
15,543

2E
510
815
Lz5
28

u-3

1,349
323
453

.z
1,001

28

846

i
2
1

32

3,158
I.22

11,995
664

18,600

16

5,625
170

5,900



Tablo. Grand Totnl Waterfowl Su.mml960  of Bmk Bm.  Va. and Cum&tuck  Sound. N, G, (Includes  the number of
mtorfowl  obsorvcd  from Smdbridgo  Ponds south to Wright tirnori~l Bridgo and adjoining bays,)

MnllQrd
Blaok
Gadwall

ES?
G, W, Teal
8. We Toal
shovellor
Wood Duok
Unid,DabbZor
Fatal Dabblorat

mssuaw
Rodhoad
Gums&ok
Ringmok
8-w
A. Goldonop
Ruddy
BufSlohmd
Total Divorss
TrooDuok
Scch3rs
& Emgmsor
K. Morgmsor
Total DuQkso
coot
h'&dQ  I;oO8t3
Snow GCX380
Blue &X38Q*

Swan

s E
3,395 ll97z

902 3,653
455 536

6 20
20 5

r,197

90

90

3p7
67

6,907

1

3

-7
55

1m
5,6x2

36,859

3%
64

16,497
2,595

0%

1,129
6,225
235

13&l
5,025
2,270

2

205
7x!J

25,200
3

2q?E

4
llo
345

10,500

200

zq?iz

4,750
la

23,727

5qd
35,265
55*005
3,m

52,432
62,680
75,320
l5,500

19,030 U,235

3,902
Wg

32,962
$705

375

3,019
7,709

205
lO,m2
55773
132

20

3m

2

2Fpz

XL,500
5$53
9&s

2,150
I.&970
9&S

10

3
24t749

6m

%,@O
tip935
30,100

20,552 24,847



Tablo . Grand Tohl &torfowl Surves 1961 of Back Bay. Va.  and Currituok  So~ti.  IL 0, (In&&s tha
number of waterfowl obscrvod  from &&bridge  Ponds south to Wright Memorial Bridge and
ad j oiting bays. )

&llQrd
Black
Gadwall
Baldpate
PfntELl
G. IJ.  Toal
B. W. Toal
ShwcXLer
Wood Duck
Unid.  Dabblers
Tota3.  Dabblera:

1,831
4,560

a,%
2,681
b@

1,880
9,023

239

z;
$349

13pz 20,603 2m

356
845

242
309

1,327

10
lc

m

34
1,216 9:

65
247

1,6: 105 ;:

4-u 4,007
20 45

5,152
Old Squaw
Rodhoad
Canvas~ck
Ringneck
SoxAp
A. Goldamye
kddy
BufflQhead
Total P$mrs:
'tme  Duok
Scotor
A, EBrgansor
H. Morgansor
Total Duoks:

2,350
13&O
6,600

7,8CO
3,284

I.2

5,790
11,208
3,4$

25:
80

20,821

2,710
1,020

936

1
2,320

220 351
38 50

4,920
4.2

27,329

8,550

19,6$

210 155

2,539 -x

40,26:

22

Ai
46,386

&i

3

8,7131

L&,560
18,655
34,000
31,317

15

coot
(kmEuki  Geoso
Snow Goeao
Swan
Brant
Unident.  LDucks-

-5,723

27,987
36,695
37,590
35,932

2

24,910
9,667

10,562
675

29,500 3,775
231 7

Total Waterfowl: 1mx __- 235.32~1
-&.a2

l7%z.---_~ - 70.650 20.712



Table 0 Aerial Waterfowl Inventory Data for the Back Bay, Vir inia - Ccrrituck Sound,
North Carolina Area, 1961-62. (Includes number of waterfowl observed from
Sandbridge Ponds south to Wright Memorial Bridge and adjoining bays.)

Spe:cLes
1961 1962

9/23 10/24 11/26 12/18 -1./8 2/6 3/16 4/6

Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged Teal
Blue-winged Teal
Shoveler
Wood Duck
Total Dabblers:

2 2
622

2,140
1,890

306
1 5
3 3

5,028

.525
1,731

2 0
27,415
2,790

365
6 0 0

2,063 2,358 455 273
11,525 9,344 3,730 2,925

2 2 % 1 7 5 2 3 2 8
20,324 12,618 3,165 8,200
5,360 12,940 4,800 925
1,095 2,735 3,735 1,210

1 5
1 0

40,614

1.0

1 3 1
8 9 5
2 0

1,350
2 5 7
500

2,115
210

6 0
33,506 40,310 15,908 13,571 5,478

2 2
390

108
5 5
6 0

822
48
2 0

1,525

Redhead
Canvasback
Ringneck
Scaup
Old Squaw
Bufflehead
American Goldeneye
Surf Scoter
Ruddy
Total Divers:

8
2 0

1 2 5

1,220
5,505

21,155

1,500 2,900 2,300
6,540 10,545 6,720

15,199 6,375 14,880
542 2,465 5 0

96'7
2,026

7 3
1 4 2
1 0
2

4 8
1 5

4 3 3 9 2 5 3 0

8
2,825 29,902 6,862 13,030 1 3
2,970 57,845 30,686 35,354 23,988

1 0
1,440
4,546 154

Hooded Merganser
American Merganser
coot
Canada Geese
Snow Geese
Blue Geese
Whistling Swan

10,330
79,865

6 0

1 0
3

44,635
62,185
19,500

5

31,697
65,925
35,300

6
3

34,905
24,855
42,800

6
26,360
11,020
25,610

7,160
335

3,045

1 5 16,378 20,695 13,640 11,225

14,180
3,903

28,750
5

2,205 1 4

Total Waterfowl: 5,036 126,746 241,170 224,618 167,471 11/,780 59,067 12,233



Table D Aerial Waterfowl Inventory Data for the Back Bay, Virginia-Currituck Sound,
North Carolina Area, 1962-63. (Includes number of waterfowl observed from
Sandbridge Ponds south to Wright Memorial Bridge and adjoining bays.)

Spe.cies
1962 1963

9119 lo/23 11/14 12/13 l/10 2114 3112 419

Black
Mallard
Gadwall
Baldpate
Pintail
Blue-winged Teal
Green-winged Teal

' Shoveler
Wood Duck

487
189

5
597

1,231
447

487
24

3,467

3

12

1

3,538
515

2
28,482
1,504

120
499
'50
50

7,895 17,850 9,820 5,155
1,565 4,830 2,240 350

100 235 415 5
22,370 17,080 14,315 9,520
5,345 11,550 19,880 6,835

1,585 1,370

270

Total Dabblers: 35,760 39,130

Redhead
Canvasback
Ringneck
Scaup
Ruddy Duck
Bufflehead
American Goldeneye

5
2,808

200
3,672

2

1,650
5,450
6,925

165
4,100

35

Total Divers: 16 6,687 18,325

Hooded Merganser:
Red-breasted Merganser: 10 1

coot
Canada Geese.
Snow Geese
Swan
Blue Geese

24
12

4,711 11,320
34,067 54,185

1 12,900
6 8,255

7,550

10
440

3,150
89,725
41,900
25,475

8,645 5,630
59,350 56,360
28,000 46,750
34,595 23,020

1,795
2,970

38,994
1,165

6

1,210
360

3,930
4

Total Waterfowl 3,519 81,232 144,115 221,165 207,535 201,255 57,930 7,950

52,915

910
740

3,470
490

1,900
40

. .

2,6-75
10

49,355 24,650 5,980 2,074

3,520
16,110
7,360

530
20
45
c

7,500
31,010
5,800

500
35

1,895
4,390

440
280
90
5

21
30

320

2,760
10
15

1,910
115
35

975
225
350

2,295
' 65
10

27,590 44,845 7,010 371

578
24
25
55
35

990
342
25



-., .

Table o Aerial Waterfowl Inventory Data for Back Bay, Virginia, and Currituck Sound, North Carolina, 1963-64

1963 1964

Species 9117 lo/18 12/5 . 3/13 4/5

Mallard
Black
Gadwall
Baldpate
Pintail
Blue-winged Teal
Green-winged Teal
Shoveler
Wood Duck

7 507
408 1,986

127 18,305
1,955 2,420
1,116 150

150
105
I.7 10

1,805 466 241
11,655 3,797 2,503

25 2 141
8,750 7,830 612
2,310 2,200 565

16
5,550 1,305 2,381

53
5 10

10
286
15
20

80
1,465

190
3

Total Dabblers: 3,735 23,528 30,100 15,610 6,512 2,069

Redhead 160 12,750 6,500
Canvasback 7,310 13,370 20,160 720
Ringneck 40 1,730 14,190 4,970 160
Scaup 5,000 1,500 100 20
Ruddy Duck 36,820 160 8,325 110
Bufflehead 80 18 2

Total Divers: ---zi 1,730

Red-breasted Merganser
Hooded Merganser

Total Ducks: 3,775 25,258

coot
Canada Geese
Snow Geese
Swan

13
12

Total Waterfowl 3,800 90,616 197,485 132,969 121,226 18,714

952
64,406

63,560 27,780 40,073 1,012

5 4

93,665 43,394

26,525 1.2,340 15,300 5,850
41,750 22,830 4,334 1,080
20,450 29,240 54,469 8,700
15,095 25,165 538 2

46,585 3,082



Table . he-btiw  Season \Jaterfowl  Days 'utilization'of  Back 3~. VEL ard%mitmk  Sound-  IL% fi~nn
Se&ember 2k. 1958 to November 13. 1958%

Area Dabbling
No. Duck/Da~s

Diving Total Canada snow T o t a l
Duckham Duck/Dam Ceese/Davs Brantbavs coot/Dtrps Ceese/bam Swanhays Ihterfowlhxvs

1 12
2

:
4,Z

2
%zz
l4:962

7 62,624
8 P

Total
Ilrr,  106,571

58 562
1: 136'095
33 1116%
12 575

z
698

70,228
15 W6
16 176,?L,LI
3.7
18 76,426
19 =,005
20 P
Total
N.C. 543,581
zzi
Total 650,152

7,267
75

1,808
4,463

4E
4,829
22,226
8,770

16,770
67,087

35,%
212,200

7,425
34,4%
7,a6

13,613

3,$

53

2,295
l.50

1,325
60

120,184 296,744

58,653
lE,=&

'575
698

70,281
436

179,235
150

22;3

16,043
3,850
2,350
43,185
9,000

~~2~t

7,613 551,194 224,693

21,226 671,378 5&W

l2.ooo
1;822

625 5,550
52 6,150

677 25,522

2,055
23,100

15

22

150
8,623 &SW

15,w 87,597
11,550

23,738 186,889

24dJ.5 23-w=

473 398

9,000 w3
l2

9,473 823

495

30

8,092

188 2,=
23

23.3. US"9

9,684 11,832

g
‘39,929
247,2Y'7
18,017
WW
80,717

453,423

'96,272
200,972
11,651

'575
16,793
74,131
2,916

391,535
9,150

224,409
59,330

997,734

1,4%157

*See T&le on T-hterfowl  Location Descdption.



Table . &ntine:  Eeason f&hx-fowlDms  Utiysation  of Back Bay. EL and Currituck Sound. N, C. fmm
Novcmbor 13. 1958 to January 17, 1959%

d

Ama Dabbling Diving Total Canada Snow Total
No * Due:s Dnc c hc Gccsohvs  SW am Watorfow

1
2

i
6
7
8

Total
I?&

9
10

::

z

z
17

ii
20
Total
N,G,
GlWd
To&i&

928
q391
9%

u;,;g

161076
43,566
1.165

928
2,891
1,737

173,637
l&O
12,966
55,559

1,732

2,001
2,839
4q70

96
22,057
a,.@4

928
8;619
lOjl91
871,778
6,691

216,174
436,251
2.571

103,&7 1,553,203

13,420
26,571

960

20,116
3,556
UC,336
67,778
5,545

77,929
1,391

4 342

232,944

W&u

264+63
=&~;

r:9u
323,525
l&957
54,792

474,725
46,=

1,545,373
523,250
7.L&&

3,6so,c53

5,234,056

3,;27

351;:
5:115
3499ll
4$9x3
A

1,785
44,oQ 262,500

133,950
257,250

6,290
27,670
2

5,250

210,223 46,707 256,930 4&674 5,250 79,9=

10,636
W=

563
15

54,196
69;532
33,457

76,369
4,491

219

193
u,497

8;9U
19,793
7y;

103;$5

43,g
176,924

5.wL7.

33,cs5
59,630

17

653,7W

31,600
122,500
133,974

52,500

a.3
25

%W

163
4$965

5,695

2630,625
40,470
3O,s90

107,732
&,l@
2%,717
107,7S3

G55

3,538
31,660

215
190,525

-259
121,266
85,366
J

306,817
91,55G
A.720

30,973 1,195,661

36,223 x,275,643

43$364 546,2S

532,995

9G5,W w,3u

649,087 1,242,oG2 1,293,9G5

*See  TaIiLe  on WaterpoW Imation Description,



Table .Post-Huntilx!  Season Waterfowl Days Utilization of Back Bav. Va, and Currituck Sound.  N, Co from
Jamlam 17. 1959  to March 26. 1959,

Area Dabbling Diving Tot& Canada snow Total
MO,.@ Duc~avs Ductia.vs Lhxwbavs Gecsehavs  Branthavs  Coothxs Geoso/D~s  Swsn/bavs  Ikxterfowlhvs

9
10
32.
12

2
15
1 6
17

;;
20
Total
&&
GzYcJd
Total

2,%
6 , 2 2 0

69,771
454

26,561
17,049
.-a

123,308 26,870 l5o,l7g 309g395

20,655
139,326
45,490
2,594

16,213
U$6$

l29::bg
5;156

326,  J-u
7,019

.3.607

fB9,8%3

963,196

2,475

12,375
7,034

330
4,331

325

1,128
5,015

z3"
84,900
25,330
1,583

64,001
=,olcO
104,269
~7,475
4

29,935 1~69,823 WQ,~5 2,Gm 1,031,819 1,049,ooO 556,319

356,&05 1,320,OOl 1,373,900 3,Wl 1,033,728 1,579,195 609,077

3,377
2,369
18,495
76,905

784.
30,892
17,374
Bd!2

21,773

%z$
2:627

101,113
166,944
3,=5

213,;r‘lO
17,196
430,352

";rE

17,245
59,709
?;,.g;

6435
6,978

1.980

26,670
59,755

345

33,865
249,881
16,570

278,073
37,785

258,053
51,7l5
1,293

1,744

578 276,250 X9$725
4.l3 165 195,495 7,947

991 1,~

10,560
1,565

16

1,042 20,625

1,756 592,733
4C&330

82

5Qi50

530,195

U&560

901,500

1,668
7j62O
q.298

52,258

6,335
23,924

594

6,150
UWB?
30;171
203,268
65,274
97,545
1,528
-

3,37?
21,282
87,568

270,274
34,6u.

397,880
27~

.

1,045,@6

206,Sjc
229,585
46,487
2,643

1,04&f=
535,320
50,556

716,868
170,255

l*~~~;
&0

4874,346

5,919,772

*See  Table  on Waterfowl Location Description.



” ‘i
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Table . Watmfowl Davs UtiUmtion  of EMk Bay. Va, rrnd  Currituck Sour& N, C, Cclmrrutcd  from Thirteen Burial
Inventotis  frum E%&ember 2.4.  1958 to March 26. 1959%

Arm Dabbling DiHng Total c2xmda Snow Total
MO,* Duck/C&m Duck/Da~s Duck/Ih~s GmdDcr_va  Bmnt/bzm Coothv-s Gecs&a~ ihlrAhvs  waterfowm~vs

1 1jW
2 5,750
: 11,943

227j973
2 10,510

7
8

Total
h 443,256

9 l22,777
10 330,061
IJ.
12

i
16
17

it
20
Totar

312,16213,4=
492,529
15,302
936,2U
203,472

13.16x

GO,533
294,201
49,m

i2z
5@(136
275,190

.-2auL
a 1,818,331 u"19,323  2,6Y7,7W  2,I34,009

T:G 2,261,507  966,7CY 3&X,376 3,3.09,322

83;995
12,063
22,103

2,475

13&37

%;
9,029
16,780
w!a

=,GG
23,545

645

95,oz
~44
7,232

108,360
12$77

fam9

4,317
5,750

25,OW
272,667
l&O35
66,628
U3J72

1,3u.

530,662

21,085
98,639
6tpz

139:836

?:i;

1,055,313

133,603
13G,co”9

564

1,203
5,735

299

7,217

8,030
3.4,4w

5,460

163
U,630

22,566

32

65,423

72,545

3,530
56,062
1,832
J-V@
33,9=5
J

107,&4

51,500
a,295

?i
a

365
273,5@

1,425,066
579,507

321,423

419,200
452,745

l&93,368

22G,loO
l22,500
133,Y74

9a,ooo

wJ-w@ l&5,023 300,772 t&557,315

2,521,773 2,63$391 962,520 =,613,027

3,669
10,459
55,766

96
42,195
49,563

4,317
30,504

137,708
1,369,3@

59,3lQ
6a,lOl
743,492
a.

161,748 3,055,7x?

19,755
50,990
1,554

26;296
122,551
445M

279,$30
7oJw
177Js6
3,a9
3.m

580,611
764,777
226,764
qq31

1,1@,503
7@,9U
-$01,263
1,m,f27226,066
3,150;249
l&1,636

19.274

*See  Table o;n ~Merfowl  Location  Description.



Table. Predunting  Season Waterfowl Days I3tilization  of Back Bw. Va, md Currituck %UI& I% 0. frcm
September 19. 1959 to November 21. 1959,

Area Dabbling DiXiIIg Total Canada Snow
No,% D7lclrJDavs  Dl.lCkfDaYS Duck/Davs +eese/Dam Bmnthvs Coothm Geemhws Swan/bavs l4aterfow~ys

1 909
2 1,719
3 752

4
318,363

1;2!?i4
6 31,203
7 35,188
8 11827
T o t a l
I& 39q%.s

9
10

ii
l3
14

z
17
18
19
20
'Mal

59,862
kgOl2
7,317
7,3u
3,039
864

2,478
222,516
22,799

3%$i
lI431

z 743.A@
Tihf.&A  l,U2,493

3,450

110,503

116,075 507,320 569,915 35,727 4%,300 181,851 1,339&3

lco,700
3,735
39,u7

525

105,322

221,897

5,%
752

428,866
1,284
31,203
37,310

1,827

%J=J
22,537
7,317

2%
17:224
2,801

263,216
26,5111
403,188

8,100
a

846,570

1,354,390

552
16,560
6,650

@5,019
7,225
99,706
&%3

15,960

19,902

zg
XL:567
78,786

'108,200
30,506
157,349
;$yg

154;020
1 . 5 9 2

1,195,949

1,705#4

20,135

932
15,280

5,823
8,m

19,425

296,927
2,123

87,027

??2%
l&S
95;875
135,528
34,JSO

488,004
221,793

l,OPjO36
lfKy?37
9.04

333,098 27,@0 2,@8,569

368,825 71,700 326,903 3,827,682

27,W

a
l34,3&

8N
17,910

945.

1,461
21,729
7,459

1,0$0,688
8,509

182,zll
84,478
-

*See Table on ?Fterfowl Location Description.



Table . Huntirxz Season Waterfowl Days  Utilization of Back Bav.  Va. and Currituck  Sound. N.C. from
November  21. 1959 to Januarv  8. 1960.

Area Dabbling DiWillg Total Canada Snow Total
NO.*  Duck/Davs  Duck,hays Duck/Davs Geese/Davs  Brant/Da~s  Coot/bays Geese/Davs swatlbavs  Waterfowl/Davs

1:

ii

ii
16
17
18
19
20
Total.
El,c,
Orad
Total

4,529
4,547
3,098

268,316
216

16,204
44,847
1,678

343,435

23,477
$32

32;626
13,225
2,515
3,506

44;817
6&G

@xi%
16L3

603,438

9116,873

255

=%

55,931

4,529
4,627
3,535

322,2?4
216

16,459
4y;

*

399,366

299
571

63,6%
262,369

;,$j

219;6OO
23,230
1,392

23,477
43,883
38,4s3
12,639
75,850

264,884
395o7

54,495
=$313

626,&$
31,,3o5
za

5q547 1,190$985

643p478 1,590,351

1,960

421;z
60

17,543

26,829
23,219
3.850

8,985

484,703 26,588

15,324
17,061

WJ
2,730

.118,922
357,583
30,&l
72  ,?09

167,201
181,378
198,354
Ah!&9

1,067
5,060

1,105

24,4@J 38,850

11169,422 842,439

1,654,025 869,027

39,600

lj750
863,200

904,550

24,000
33,500

3o3,675

4OO,O25

1,3o4,575

969
425

247,587
2,4130

17,325

39?o&

4,529
7,556

l,Ol+.k~
5:o91

.a,363
9&429

6.212

308,347 2,X3,554

12,4
I&850

224

73,223
115,817
37,781
70,637
47,971
53,351

9jO34
19.728

76,304
U&354
343,152
35 j3@

270,100
738,284
71,9o9

261,379
227.,985

1,64W77
265,648
28.262

452,052 4,054,923

76o,399 6,178,4!

*See Table on Waterfowl lixation  Description.



Tabls . Post-Hunting Season Waterfowl.  Davs lJtilization  of Back Bay. Va, And Currituck Sound. I?,  C. from
Janwam8.l960 to gDril8.1960,

Area Dabbling Diving Total Ccrmda Snow Total
No.* Duck/Da~s Duck/Dam Duck/Davs (;eeaeb E5ranth CootJDavs Geese/I&s  Swanhm  Materfowl/Dam

1
2

:
5
6
7
8

Total
va,

9
10

2

z

;z
17
18
19
20
Total
pI,c,
Grand
Tota&

16,817 45
26;881
1,717

l08,002
4,062

23,I57
W ,376

339

326,351

43,213
176,633
65,820
34,492

6,494
1,102
7,933

81,348
2,658

178,922
20,329
--2s!aa

929&w

2,213
1,713

510
912

16,862
26,881
3,930

IO?,715
4,062

23,667
L$.6,2G8
339_

21,465

%%
26-G
20,470

5,393 331,7.4G 244,291

3,257
32,505
26,637
3,325

60,452
16,355
71384

121,702
107,075

87,296
45,366

-.LisEi

46,470
209,138

TX
66:%.6
17,457
15,317

203,050
109,733
266,218
65,695

11,900

4&m
97,305
21,250

364
99,001
38,465
34,386

l.29,020
igzil
135;685

38,59L
519,109 l&3,998 974,621

524,502 l,(r.S3&2 1,2l8,9127

36

.3&

260

225

1,262,350
208,785

156,000
1,256,475

1,553,w5

561,900

164,785

23&O

46,475
9,000

1,471,620 805,510

2,358,585

9,72
15,460

17,279
32,195

69,618
111,073

5,381

=,64J-
3,402

55;592
208,291
53;766

179,229
33,042
16.780

733,815

846,509

16,888
36,669
4&m

432,fJE
3W2

.223,088
1,455&g

339

2,2&8&O

=O,@
4.17,776
283,823
17,981
201,988
59,324

105,295
5EE7,061
316,592

1,901,@3

%I:;

5,107,564

7,349,404

*See Table on Waterfowl Imstion i)escription.



Table a Waterfowl Dcvs UtiXzation  of Back Bay. Va. and Currituck Sound.  NI C- C~IX.I~~  frm Tweihy Aer2a1
hentories  from Se&xnbcr 19, 1959 to Am5.l  8, 1960.

r

Area Dcbbling Diving Total Canada Snow Total.
No,*  Duck/Dam,  Duck/Dm Duckhys Geose/D~s  Branthzs  Coot/Dms Gcese/Da~s swimh..s R&erfowlh.~s  .

1 22,255
2.
3

7 225Ak.l.l
*ttd LiA&
vrr,  1,061,031

9 126,552
10 262,229
11 no;977
3 2 34;432

z
22,738
4,@1

i2
13,917
34$6Sl

1 7 31;501
18 950,047
19 35,979
20 6io1.2
Total
1,947,573N.C.
Gl?Xld

Lb5
3,556
2,630

164,174

765
4,171
3

177,399 l,238,430 l,298,909

3,857
33,329
27,208
3,243

1;27$99
295,084

7;7ot!
172,oI50
u7;559
3#$043
63;121

-2a24x

1,2X&$78 3,16Jq51 3,279,992

22,300
36,677
8,197

860,855
5,562

71,329
229,582
-

l30,4@3

3z;
3?;675

150,637
299,365

I@;060
1,296,090

105,100
15,366

552
l&520
28,226

970,?22
u;4?0

152,677
66,932

.19.8X

77,656
153,496
39,065
u, 561

296,709
504,248
95,513
359,278
430,928
723,672
488,059
46.635

Total 3,OO8,604 1,339,87?  4:,398&l  4,57a,9ol

96
37,678 202,506

312 171,750
24,26 j 2,X27,675

62,351 $501,925

6,890 585,900
l-4,20 60,900

468,41c

26
10,757
15,933

4I9,271
3,03O

;;,;94
98

5,420

602,892

1,105 23,400

.'44,138 sp5
9,000

2,343,o4J.
237,863

82,694
139sm$

9

96,092
129,323
94,476

326,9@
127,3m
241,233
43,570
42.526

2,647,157 1,232,935 1,330,?19

2,709,50= 3,734&o 1,933&L

22,878
65,951
52,45?

2,49l,o26
50,062

467,662
2,525,335

29.133

5,704,507

G83;751
664,OG'
652,230
52,336

567,963
933,136
2W%

%~$2
4,604:036

c74,592
104.57~

11,651,054,.
17,355,561

*See Tablo  on IJaixrfowl  Iocation Doscr5ption.



Table. Pm-=Hunting Season Waterfowl Dam Utilization of Back Bw. Vs.-and  Currituck Sound.  N, C. fq
September 20. 1960 to Novem?xz 17. 1960,

Area Dabbling Diving Total Cm& SnOW Total
N O . Duck/Drtvs Duck/Davs Duck/Davs Geose/bws  33rant/hs  Coothvs Geese&m SwanfDays Mx3rfowl/bavs

1
2

z
5
6
7
8

Total
va.

2,189
3,516
2,201

190,586
3,986

2$2
'282

289,855 128,544 U8,399 377,975 97,744 46,168 940,286

9 53,303
10 138.826

ii
13

iTi

:z
19
20
Total.
N.C.

8;697
1,186

4,E
3,735
98,290
5,510

200,473
10,529

302

1,610
8,745

193,081

957
3,770
y;

9

54,913
l47,571

8,697

19~iE'
197,373

3,735
99,247
9,280

244,727
WV-4

305.

71,009
138,520
18,545
3,480

58,165
32,559
49,084

202,816
13,920

546,L20
29,960
-

525,828 254,302 780,130 1,211,783

s$ 815,683 382,846 1,198,529 1,589,758

1,827

103,662

23,055

4,016
3,516
2,101

294,2@
3,986

20,473
8%~

282

1,769
6,880

236,886
24,9U
21,520
85,979

290

43
53,199
2,175

li2,037

90,015
17,766

1,160
1,015

l37,535

279,585

7.975

535,101

aq34-5

55,100

55,100

55,100

36,163
6,670

3,335

bjj22

2,175
59,827
31,900
27i83.l

2%

2&6,+?7
372 jW7
27,242

4,666
58,847

2;x$
499:475
55,100

1,098,243
"y$

.

230,81to 2,8X$954

277,008 3,753,240

4,306
5,285
9,024

620,496
37,7??
a,993
221,X8

282

*See Table on Ihterfowl Location Description.



TzhlJJ . Huntim  Season lkterfowl Da7s  Utilization of Brick Fhv. Va? arii Currituck Sawed,  M, c. from
Novcmbr 17. 1960 to Januarv 7. 1961.

ii3333 Dabming Diving Total Canada Snow Total
No. Duck/Dave Duck/Dws Duck;bays Geese/Days  Branthvs  Coot/bays Gecso/D~~Ys Swn,n/D37s t?aterfoCl/Dxvs

1 u,905 567
2 3,642

13,723
s;oi$l
'&W

1,=09,901
34,102

137,642
695,777
5.09&

2,72&346

255,552
795;901
@,305
(+22

~386,@7
1,006,?36

%?5;003
866,'251

&W,o85
%,5%,190
1, ozq,fim

157.$x2

&675,2&

l&396,%3

19,472 251
700

42
294,237
10,096
19,397
17,317

3;64;?
2,627

3,699
‘:,l+oo

i
k43 2,w

245&U 106,606 lG2,67035;$5; EKQ.lO

653597
25,476
l&OS3

=3,493 41,225
5.091

92,134
G57

10,560
196,242

5 2,263
6 6,2z7

r&o
59,310

7 70,371 13,=2 354,900

537,570%L 352,733 187,262 54.0,045 999,390 302,044 34J,7c9

9 99,922
10 112,779
11 x&998

z
5,542

15,432
u

z

2y;;

1341326
17 154,962
18 533,579
19 51,332
20
Total-

950
4&5

525

lOO,s72
117,194
19,523
5,542

60,197
284,364
23,C70

216,949
660,260
976,953
89,558

967

$10 103,590
w,775 lS6,3SO

49&O W?G
321,100 22,452
23,100 X2

1,om
234;04.0
5C3,lOZ

u&,765
262,610

91,000 1,400
136,710
29,963
93,913

184,385
72,495
2,910
54.2sO

535,966

2,560
4,635

345,440

1,231,230
400,035

0 2,273,MO

0 2,575,9l4

21;&y+
32,623

66j535
153,323
~q-NJ
249,512
536,%975
102.735

51,626
505;296
433,374
Xi,226

2,556,249

3,096,294

2*703,327KC, 1,206,425  1,349,824
GEHld
Total1,559,20S1,537,056 3,703,225 1,073,536 947,619

%e Table on i:hterfowl Lx&ion  Description,



Tabls . Post-htk Season  Waterfowl Shvs  Utilization of Back Bay. Va. d currituck  Surd.  N. CL  fq
Januarv  7. 1961to  &vril9.  1961.

Area Dabbkhg Diving TOtd Canada snow Total
No?  llhd&ws  DucklcDa~~ Duck/Dam Geese/Days Ekamthvs Cootfllars Cecseibavs  Swanhkvs  tIaterfowl/bavs

1
2

z

2
7
8

Total
. YL

9,812
8,539
6,033

";T&:
35:&O
74,929
-iih!m

384,331

26;074
10,839
22,644
112,500
17,135
u&742

9;656
1.303

605,432

939,763

6,620
2,775

39,002
43,738

4,500
4,730

98,475 m&35 942,678 224,198 1,121,795 294,490 3,065,967

600
ll2,3jO

35,963
35$,$5$

1:&G
26,@4
10,639
42,594

195,753
16w.45
397,101
U5,@4

11.313

25,735
164,510

3,000
6,200

I&3,610
274,367
36,=5
99,335

136,805
154,949
216,650

326.650

22,005
165,345
1,933

36@5
wiJ71
5,009

27,500

19,950
83,253

151,010
250,439
136,238
9,505

8,4.00
10,910
36,110
49,400

856,450
34&990
LG.570

769,100

9,tjoo

4,595
61,449
1w-45

u9,g35
37,793

131,206
2,390

13.954

4@,0&?
1,019,?@

451,518
9,806

20799
355,555
106,474

1,250,1?3
W&G

1,549,336
715,924
300.~

834,255 &&39&m &G&136

9329730 1,922,493 2,39WU

1, U&113 1,807,2~4

1,672,3u. 2,323,079

549,234

843,724

6,%X,454

9,95c,421

16,432
a314
45,@35

270,765
3,800
40,390
79,719
-

86,275
15&m
3&,797
381,650
60,552
9,370

18.625

1,050
17,250
x&ax6
27,525

104,865

230,635
36,950
17C,o50
654,710

9,d50

w44
3,615

u3,03V
70,375
47p4
%a3

17,224
m&J3
81,309

1,086,002

;%z
870:907
113.626

Wee Table on I-iaterfowl  Location Descriptkm.



Tablo. Watorfow1Da.v~ -utilization of Back Bav. VL ad Currituck Sound. N-C,  Cosnruted fran F'iftcan Aerial
Inwntorics  frcan Saptcmber 20, 1960 to ATxLL 19.1963,

Area Dabbling Diving Total Canadrr SnOW Total
NO. DuckJDavs Duck/Dws Duckhays Cccso/ba~s  Branthws  Coothws cocso/b2Ys  swarJhYs  watcrfowmays

7
3

212,022
20.861

Total
va, 1,026,969

9,ou
2,775
a,136

251,056
5,ao

g&g

LA2

39,920
13;472

f&253

49,763
3,774 =W@J

9175463 1,494;093
3,657 ZOl,402

pg
a.3,305 473&9

15,459
126,260

56,950
3,516,399

2%
603;174

9
252,939 137;174

170,050

20.92; 16.625
1,009,610 42:a5

497,551
1,737,a2

9.450

1,333
1,050
17,293

218,049
30,557
10,560
345&J+

1,4&250 2,320,551 623,986 l,659,365 632,447 6,=7,599

3,160 3
196,010

191,774
621,276

97,554 215,610

525
451,305 369,491

WO,775
z3,z

-9$3,=3

21,545
6q4J.9

12,760
1,933 417,300 5;191

WgS;~

45,175
455,691

44~,%5
492,576

l&500
211096

890,5X
5,995

41,294 70,199
12,120

652,6?3

152,444 16,560
204,461 l,599,705

g-&,$3
5ngs2; z2:~;

50,233 =9,4%

3
519,135 820,726 303,575
49,400

2,6$5$59

733:067
176,34.9

l&&61
247,366

95015%
?C5,5Q5

?,367,265
254,m

9,600
1,?63,328

237,512 5,1=3,a.9

L2dz22 l2a 276.990 2x2
92,300
70.4

Eti2,337#35 2,4%,331 4,776,066 5,363,246

%biL 3,364,654 2,852,- 6,217,316 7,683,797

*See Table onWaterfow3. Incation Description.

4,457,0~4 2,39G,350 l,365,904 18,3@,650

5,oa,O70 4,057,715 2,~,351 25,101,249



Table 0 Waterfowl Days Utilization of Back Bay, Virginia, and Currituck Sound, North Carolina, Computed from
Eight Aerial Inventories from September 23, 1961 to April 6, 1962.

Area
No,*

Dabbling .. -Diving 'Total CanZa snow Total
Duck/Days Duck/Days Duck/Days Geese/Days Coot/Days Geese/Days Swan/Days Waterfowl/Days

1 3,934
2 24,899
3 2,256
4 . 782,379
5 14,376
6 75,048
7 323,912
8 7,670
Tot-al
Virginial$234,474

9 231,013
1 0 398,559
1 1 85,031
1 2 8,184
1 3 8,964
1 4 95,070
1 5 21,697
1 6 423,087
i7 88,396
1 8 1,326,899
1 9 165,508
2 0 6,021
Total
North 2,858,429
Carolina

Grand 4,092,903
Total

4 3 39977
203,714 228,613
12,656 14,912

521,381 1,303,769
17,292 31,66q

230,866 305,914
29,567 353,478

0 --..Lq

4,030 500
8,496 450

18,870 0
1,246,668 39,040

137,120 37,690
326,706 0
63,415 111,708
22,190 0

0
0
0

139,810
447,200

0
1,828,750

398 8,905
3,643 241,202
4,723 38,505

371,247 3,100,525
4 4 653,722

182,891 815,511
118,919 2,476,271

443 30,303

1,015,519 2,249,999 1,827,495 189,388 2,415,760 682,308 7,364,944

5,416 236,42 196,061 147,045 692,800 48,875
285,260 683,81 t 99,986 295,340 526,550 54,063
54,855 139,88jj 45,278 4,040 81,150 32,196

0 8,184 0 0 0 0
102,179 111,143 305,400 86 182,380 42,491

1,292,895 1,387,965 865,025 1,200 30,000 58,751
107,295 128,99g 35,923 2,253 0 62,333
202,374 625,46i 880,205 91,166 172,850 208,941
212,700 301,09$ 767,193 0 0 250,546
562,357 1,899,256 831,861 2,607,735 0 154,578
265,326 430,834 654,675 464,803 0 19,563

4,193 10,214 143,330 47,115 0 45,316

1,321,210
1,659,758
-3021550

8,184
641,500

2,342,941
229,501

1,978,623
1,318,835
5,483,430
1,569,875

245,975

3,094,850 5,953,279 4,824,937 3,660,783 1,685,730 977,653 17,102,382

4,110,369 8,203,272 6,652,432 3,850,171 4,101,490 1,659,961 24,467,326

-.

* See Table on Waterfowl Location Description.



Table .* Waterfowl Days Utilization of Back Bay, Virginia, and Currituck Sound, North Carolina,
Computed from Eight Aerial Inventories from September 19, 1962, to April 9, 1963.

Area Dabbling Diving Total>k: Canada Snow Total Water-
No. * Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days***

c.

1 2,596
2 40,537
3 50,825
4 1,232,846
5 22,537
6 759,893
7 363,699
8 11,233
Total 2,484,166
Virginia

9 107,809
1 0 851,060
1 1 331,529
1 2 55,383
1 3 28,768
1 4 57,119
1 5 29,245
1 6 492,909
1 7 47,941
1 8 1,420,596
1 9 91,940
20 64,648
Total 3,578,947
North Carolina

Grand 6,063,113
Total

: 2,731
40,537

10,224 63,179
469,097 1,702,513

7 0 5 ' 23,527
147,236
77,465

907,129
441,164
11,233

3,192,013704,727

5,995
108,586

2,108,722
226,942
372,570
194,207
24,500

3,041,522

46,585
3,750
3,602

39,430
915

94,282

4 2 7 3,158
57,950 104,482
46,798 218,563

166,850 381,690 4,406,360
1,580,338 20,520 1,855,239

72,918 359,780 1,715,999
418,250 168,887 1,261,938

7,000 1,425 45,073
2,245,356  1,037,477  9,610,812

4,334 113,568 120,390
213,732 1,064,792 275,735
10,935 342,606 67,467
58,995 114,378 11,400
9,250 38,018 310,49O

1,305,083 1,362,202 1,606,695
359,036 388,281 61,425
16,510 509,718 290,930

159,155 207,666 707,135
89,463 1,517,326 991,929

368,402 460,343 861,920
1,670 66,603 219,655

2,596,565 6,185,501 5,525,171

18,998
116,276

7,725
325

140
6,134
5,668

560
514,713
146,200
109,167
925,906

21,280 274,236
1,099,500 220,092 2,776,395

976,200 51,180 1,445,178
15,390 141,493

54,000 151,510 554,018
122,000 218,205 3,309,242

103,527 559,367
242,485 308,257 1,357,058

237,110 1;152,471
199,320 292,567 3,515,855

11,092 1,479,555
92,380 487,805

2,693,505  1,722,590  17,052,673

3,301,292 9,377,514 8,566,693 1,020,188 4,938,861  2,760,067  26,663,485

7k See table on waterfowl location description.
** Includes 12,825 Red-breasted Merganser days and 284 Hooded Merganser days.
Jt**  Includes 162 Blue Geese days.



Table ., Pre-Hunting Season Waterfowl Days Utilization of Back Bay, Virginia, and Currituck Sound, North
Carolina, from September 19, 1962,  to November 14, 1962.

Area Dabbling Diving Total Canada Snow ;Total Water-
No.* Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days

1 330
2 5 6
3 170
4 639,999
5 932
6 24,343
7 88,374
8. 498

Total 754,702
Virginia

9
1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
Total
N. C.

11,239
154,249
27,682
6,528
3,210
4,794
2,865

131,631
8,360

380,431
2,090
2,868

735,947

Grand 1,490,649
Total

334
247,194

1,036
58,800

307,364 1,062,066 892,471 39,522 15,428 33,993 2,043,480

1 1 9
6 6 2
715

700
1 6 5
616

54,900
23,677

1 6 5
81,719

389,083 1,879,73,2 1,550,115 256,836 141,928 90,973 3,919,584

330
5 6

504
887,193

932
25,379

147,174
498

11,358
154,911
28,397
6,528
3,910
4,959
3,481

131,631
63,260

404,108
2,090
3,033

817,666

* See table on waterfowl location description.

5,320
3 3 6

744,840
8,510

57,900
75,565

27,760
220
942

10,600

20,160
6,740

16,420

29,590
89,100
4,180

99,070
86,910

261,554
34,100
9,820

657,644

4,788
81,101
2,750

1 6 8

140
34

5,668
560

113,288
8,800

1 7
217,314

15,400

2 8

126,500

126,500

31,900

1,818
275

2,475
4,180

4,620
1,210

4 9 5
18,700
2,200

15,950

7,150
56,980

330
5,376

840
1,707,093

9,662
86,067

233,614
4 9 8

36,306
371,727
51,747
6,696

38,120
95,409
8,190

255,069
152,930
794,900
44,990
20,920

1,876,104



Table . Hunting Season Waterfowl Days Utilization of Back Bay2 Virginia, and Currituck  Sound, North
Carolina, from November 14, 1962, to January 10, 1963.

Area Dabbling Diving Total** Canada Snow Total Water-
No.* Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days

1
2
3
4
5
6
7
8
Total
Virgin+

9
1 0
1 1
1 2
1 3
14
1 5
1 6
1 7
1 8
1 9
20
Total
N .  C;:
Grand
Total

1,208
210

35,167
42.3,900

8,115
251,005
139,409

3,750
862,764

75,197
212,262
179,473
45,910
19,208
12,940
11,530

309 ) 498
20,605

900,605
57,827
58,612

1,903,667

2,766,431 867,147 3,646,402 4,173,745 374,945 1,773,200 1,330,064 11,298,356

4,550
217,170

285
18,400
18,525

258,930

2,420
420

10,132
58,995
8,550

227,018
130,095

560
99,980
51,090
18,027
930

608,217

1,208
210

41,712
641,640

8,685
269,405
157,934

3,750
1,124,544

71,310
812,970
135$233
117,350
110,407

1,400
1,248,670

79,042 98,610
212,682 160,395
189,747 32,060
104,905 11,400
27,758 207,275

239,958 684,275
-144,625 33,530
310,343 74,435
121,155 387,705
958,962 667,555
75,855 399,500

59_,827 168,335
2,521,858 2,925,075

18,825 20,300
290

28,550, 342,000

47,665 362,300

2,900
10,875 850,500
4,045 355.$700

7 0

204,700

231,890
62,100

_15,400
327,280 1,410,900

4 2 7

43,270
187,662
20,520

154,795
167,087

1,425
575,186

20,730
69,542
33,045
15,390
34,845

124,245
53,498

124,735
87,995

115,975
6,942

67,935
754,878

1,635
210

156,292
1,681,397

164,728
541,550
805,978

6,575
3,358,365

201,282
1,303,994

614,597
131,765
269,878

1,048,478
228,653
714,213
596,855

1,974,382
544,397

_311;497
7,939,991

* See table tin waterfowl location description.
%Jt Includes Mergansers in following areas: (3) 1,995; (4) 570; (5) 285; (9) 1,425; (11) 142; (16) 285;

(17) 570; (18) 7,267; (20) 285.
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Table . Post-Hunti.ng  Season Waterfowl Days Utilization of Back Bay, Virginia, and Currituck Sound, North
Carolina, from January 10, 1963 to April 9, 1963.

Area Dabbling Diving Total** Canada Snow Total Water-
Nb.Jc Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days

1. ?-,058
2 40,271
3. 15,488
4 168,947
5 13,490
6 484,545
7 135,916
8 6,985

Total
Virginia
9

1 0
11
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9

866,700 138,433 1,005,403 900,382

21,373
484,549
124,374

2,945
6,350

39,385
14,850
51,780
18,976

139,560
32,023

20 - 3,168
Total 939,333
N. Carolina

Grand 1,806,033
Total

5,340
4,733

420
127,800

140

131,150
3,240 1,580,338
2,660 72,890

280 76,250
915 7,000

7,095 1,867,628 428,298 4,208,968

1,795
212,650

8 8

1,077,900
228,325
15,950
4,275

14,696
350,375

575
1,906,629

23,168
697,199
124,462

2,945
6,350

1,117,285
243,175
67,744
23,251

154,256
382,398

3,743
2,845,976

1,629
108,600
18,987

550
148,075
13,955

73,625
833,320
23,715

117,425
232,520
62,820

428,320
41,500

1,942,452

11,310
24,300 122,500

930 620,500
8 7

54,000
122,000

6,100
37,785

169,535 199,320
75,300
_9
381,312 1,156,105

112,045
92.b 750
49,535

164,823
146,915
160,642

4,150
17,295

910,735

36,648
1,100,674

778,834
3,032

246,020
2,165,355

322,525
387,777
402,686
746,573
890,168

__156,288
7,236,580

2,045,062 3,851,379 2,842,834 388,407 3,023,733 1,339,033 11,445,548

1,193
40,271
20,963

173,680
13,910

612,345
136,056

6,985

675
36,940

550,912
83,200

197,320
8,235

23,100

57,950
3,528

162,128

203,167
1,525

1,193
98,896
61,431

1,017,870
1,680,850*9~*
1,088,382  _

222,346
38,000

Jc See table on waterfowl location description.
*Jc Includes 284 Red-breasted Merganser days.
*+&  Includes 162 Blue Geese days.
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Table . Waterfowl Days Utilization of Back Bay, Virginia, and Currituck Sound,: North Carolina, from
Seven'\  Aerial Inventories from September 17, 1963, to April 5, 1964.

Area Dabbling Diving Total Canada Snow Total Water-
N o . Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days

1 7,840 0 7,840 200 0 0 0
2 3,850 52,000

8,040
55,850 0 0 0 1,675

3 8,192
57,525

0 8,192 18,598 0 241 0 27,031
4 397,796 2,600 400,396 702,051 0 569,250 26,204
5 .28,475

1,697,901
0 28,475 219,935 0 3,022,515 0

6 8,424
3,170,925

0 8,424 148,335 0 450 675
7 278,837 954

157,884
279,791 73,735 800 492,000 6,696

8 15,098
853,022

0 15 ,098 42,465 0 32,200 0 89,763
Total
; Va. : .g  804 066 1,305,319 800 4,116,656 35,250 6,262,091
9 70,287 3,000 73,287 160,792 1,496 4 6 26,578 262,199

1 0 129,364 6,300 135,664 853,495 8 0 522,160 126,922
1 1 237,068

1,638,321
200 237,268 5,790 0 34,000 2 3 9

1 2 4,526
277,297

0 4,526 0 0 0 0
1 3 30,688

4,526
19,500 50,188 357,880 0 12,000 64,990

14 32,715
485,058

1,729,385 L,762,100 683,963 0 20,000 870,787 3,336,850
1 5 34,520 179,290 213,810 177,336 4,590 0 171,555 567,291
1 6 248,649 299,541 548,190 168,885 24,000 108,900 25,385 875,360
1 7 319,289 2,017,OOO 2,336,289 636,805 160,000 0 356,050
1 8 1,405,251

3,489,144
1,068,458 2,473,709 482,685 1,091,015 28,575 131,065

1 9 43,055
4,207,049

261,000 304,055 837,126 1,134,612 0 14,511 2,290,304
2 0 2,575 159,600 162,175 193,698 47,850 0 ~' 79,025 482,748
Total
N,C, /Ia 2,557,987 5,743,274 8,301,261 4,558,455 2,463,643 725,681 1,867,106 17,916,146
Grand
Total 3,306,499 5,798,828 9,105,327 5,863,774 2,464,443 4,842,337 1,902,356 24,178,237

* Data based on seven inventories of Back Bay and six of Currituck Sound.



Table c Waterfowl Dms UKlization  Per Ame of Bask  Bay,  Va, and Currituck Sound. N, C. Camauted  fro@;:75.'
Thirteen Aerial Inventories from Se&ember 2L 1958 to March 26. 1959%

Area DAB PER ACFE:
Noi Dabbling Diving Total Canada Snow Total.
* Duck/Dass  Duck/Dam  Duck&m Geese/&m  Brant/Days  Coot/bavs Geese/Davs Swan/D- Waterfowl/bays

1 1.6
2 4.2
I 7.4

2G.5

2.2

6 2:
7 2S‘G
3 0.2

Average
12.2in vi&

9 4-W
10 76.0
ll 18.7
z 3.3

z 22:

16 32;
17
1G 2;::
19 12.3
20 0.2
h8r3ge
i.n N.C. 16.6
A-w
Entire ha u.5

3.a
4.2

15.5
34-a
1.3

g::
AZ2

15.3
60.9
85.4
5.5

23.2
14.4

2.4 34.6 29.0

2-z
031

=.5
10.0
1.2
10.3
1.1

23.0
13-d

Adi

44.0
3194
l&G
3"

10:;
31.4

4%

5:::
23.9
0,7

45.3
31.9
0.1

3.0 %.6 19.5

6.6 a.1 2L9

%e Table on Waterfowl Imation  Desoription.

0.2

2:
0.2.
2.6
3.3

0.5

w

L3

2.2
7.0
0.2
2.0
7.7

4-w

2.7
6.5
7.0

69.4 7.0
103.1 11.3

29.0

16.G
19.4

32.3

74e5
2c.2
27,9

36.1

4.4

6.5
11.7
0.3

26.1

Z-2.

2;
2:-Z

6:0
9.9
0.4
0.2

3.6 22.1 13.2 7.3

,x5 17.3 XL1 6-6

G3.9

$89.7
X75.9
47.1
3.0

106.7
73-7
17.7
le.0
19.3
x75.6
12.4.6
2

37.5

C6.5



Table+ Wgterfowl  DEWS  Utilization Per Aare of Rack Bay. Va. and Currituck  Sound-  N- co  Comwut8d  from
Twenty Aerial Inventories from Se&ember 19. 1959 to AnTi1  8.  I.9600

Ar8a
No.
*

DAYS PER ACRE:
Total Canada snow Total

EWS Duck/Davs ~ese/Days  Ehnt/%WS  CoOthIM Geese/Da-s  Swan/Days IJaterfowlJDass

2.6
1.6
20.8

19.9
26.6

10;::
0.7

3.343
52.3
_Q,7

1;::
17.4
121.3
4.9
25.3
15.2
Lu

2;: 25.3

0.1
LO

29.1 4.9 34.0 35.7

0.1
5.5

1.7

7.8

5%
0.4
11.9
17.5
1.0

20.4
47.8

3E

7:::
575.2
5.1.

16.5 156.6

Z
5.7

1:;
29.7

1:::
10.0
19.3

a.7
63.0
23.8

2:;
30.2
3.6

49.6

$I
12.3
0.3

25.4 2.3
35.3 3.2
8.1

2:::

6G.7

191.5

2:

27.1
32.2
1.4

0.1 2.1
50.7
15.7
34.2
41.0
40.3
57.3
2.6

4.2 0.1
0.8

130.5
27.9

3.6
13.0
15*6
31.2
10.9
13.4

2G3.8
152.6
135.9
16.6
50.9
93.8
34.9
127.4
65.3

256.5
102.7
5,c

2G.9 30.0 24.2 IL.3 12.2 106.6

9*5 30.1 31.4 18.6 25.6 13.3 l19.1

1
2

2

2
7
8

Average
in va.

1909
24.0
3.4

86.8
0.7

2':
Aa

9

E
22;
23:l

I2 10.9

ii

2.0
0.5

16 3 %
17
1C 5%

ii! i:;
AVeElg8
in N.C,  17.8
AVeIXge
Entire Are% 20.6

*Se&  Table on Idaterfowl  Location D8soription.



Table . &4%@fO~l Days Utilization Per f&x of Back Bay,  Va. and Currituck Sound, N. C. CamDuted  frorq
Thirteen Lerial Invex!xyies  from Septembez.  2~. 1960 to -3 Q-

Area DAYS PER ACRE:
No. Dabbling Diving Total Canada Snow Total
* &cl=/T)ays  hA~,9ays rklck/Days Geese/Days Grant/Days  Coot/Dzvs. Geeeehlam Swan/bays FJaterfowl/Davs

35.7
1364
3O,7

114,6
168

2c!,8
57,7
2.22

68.0
18,9

186.8
49,6
20,Q
3X.2
LiLz

1.2
0.8

10.6
27.2
3.6

7::;

51-6
617
2802

22909
1.8

6.3

5;::
10.3
U.00
9.8

36.9
88.5
62.4

439.-4
72.0
82.3

Am.2
2

11.3 39.5 63.7 17.1 45.6 18.7 184.6

4;:;

11:1
56.3
4O,9
20.7

0,5

-62.7
I-42.8
15.8
2,7

4%
IL6
4.%8
71,s
9003
29aO

o-6

31.9
103,8

4.5
3.9

39,5
es.5
25.2
43.9
70.1
52.9
92,2

lfi,3

70.5
a-9
0.4

134e3

%:;

XL5
28.6
1.0

10.7
1.2
2.8
49.4
4m2

131.9
38,O
8.6

78.2

0.5

0.5
20,5
8.3

29.0
21.6
13e2
10.7
3b9

311*9
503.0
108.6

6.6
58,s

160.7
47.9

249e3
167.4
288.8
219.9
23,1

22.3 43.7 49.1 4Q.8 21.9 XL7 m.2

19.6 a.7 52.7 34.8 27,8 34.2 172.2

1 27.7
2 11.4

z
5.3

83.2
5 1.2
6 lOia3
7
8 2i

AV8  ?Xlg8

in Va. 28.2

9 61,7

if
97,7
15*7

I2 2.7

z ?7G
1 5
16 374:':

5
15*2

19 4z
20 0:1
AVt3IYp
$LlL.!& a4

Entire Area  23.1

%ee Table on Waterfowl Iocation  Description.
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Table . Waterfowl Days Utilization per Acre of Back Bay, Virginia,
Carolina,

and Currituck Sound, North
Computed from Eight Aerial Inventories from September 19, 1962, through April 9, 1963.

Days Per Acre
Area Dabbling Diving Total** Canada Snow Total Water-
No. Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days

1 2.3 2.4
2 29.4 29.4
3 31.4 6.3 39.0
4 154.1 58.6 212.8
5 2.7 0.1 2.9
6 125.8 24.4 150.2
7 82.8 17.6 100.4
-8 2.1 2.1

Average 68.2
in Virginia

9 35.2
1 0 195.6
1 1 69.1
1 2 17.6
1 3 2.6
1 4 5.7
1 5 4.8
1 6 47.0
1 7 4 . 1
1 8 79.1
1 9 10.8
20 3.6
Average i n 32.8
North Carolina

Average 41.6
Entire Area

4.3
67.0

263.6
26.7
61.7
44.2
4.6

19.3 87.6 83.5

.1.4
49.1
2.3

18.7
0.8

131.2
59.1
1.6

13.6
5.0

43.2
0.1

23.8

22.7 64.4 58.8 7.0 33.9 18.9 183.0

37.1
244.7
71.4
36.3
3.4

136.9
63.9
48.6
17.7
84.5
54.0
3.7

56.7

39.3
63.4
14.1
3.6

27.8
161.5
10.1
27.7
60.3
55.3

101.2
12.2
50.6

5.8 20.9
0.4 185.9
0.6 12.1
9.0 95.3

0.2 1.3

2.6 61.6

6 . 2
26.7
1.6
0.1

.Tr.
1.0
0.5
Tr.

28.7
17.2
6.0
8.5

0.0
252.8
203.4

4.8
12.3

23.1

11.1

24.6 15.8

0.4 2.8
42.0 75.7
28.9 134.9
47.7 550.8
2.4 218.3

59.6 284.2
38.5 287.4
0.3 8.5

28.5 263.8

7.0
50.6
10.7
4 . 9

13.6
21.9
17.1
29.4
20.2
16.3
1 . 3
5.1

89.6
638.2
301.2
44.9
49.6

332.6
92.1

129.3
98.2

195.9
173.7
27.0
156.2

** Includes Red-breasted Merganser, Hooded Merganser.
Tr. =< 0.05 day/acre.



Tab,le . Waterfowl Days Utilization Per Acre of Back Bay, Virginia, and Currituck Sound, North Carolina,
Computed from Seven** Aerial Inventories from September 17, ,1963, to April 5, 1964.

Days Per Acre;.
Dabbling Diving Total Canada Snow Total

Area No.'~ Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days Waterfowl Days

1
2
3
4
5
6
7
8

Average
in Va.

9

7.0 7.0 0.2 0.0 0.0 7.2
2.8 37.7 40.5 0.0 1.2 41.7
5.1 5.1 11.5 0.0 0.1 16.7

49.7 0.3 50.0 87.8 0.0 71.2' 3.3 212.3
3.4 3.4 25.9

.,
0.0 355:6 384.9

1.4 1.4 24.6 0.0 0.1 0.1 26.2
63.5 0.2 63.7 16.8 0.2 112.1 1:5 194.3
2.8 2.8 7.9 0.0 6.0 16.7

20.5 1.5 .' 22.0 35.8 0.0 113.0 1.0 171.8
23.0 1.0 24.0 52.5 0.5 0.0 8.7 85.7

10 29.7 1.4 31.1 196.2 0.0 ,120.o l29.1 376.4
:. 11 49.4 0.0 49.4 1.2 7.1 0.0 57.8

12 1.4 1.4 1.4
13 2.8 1.7 4.5 .32.1 1.1 5.8 43.5

Y.14 3.3 173.8 177.1 68.7 2.0 87.5 335.3
1.5 5.7 29.5 35.2 29.2 0.8 28.2 93.4

.I6 23.7 28.6 52.3 16.1 2.3 1014 2.4 176.9
17 27.2 172.0 199.2 54..3 13.6 30.4 297.5
1 8 78.3 59.5 137.8 26.9 60.8 1.6 7.3 .234.4
19 5.1 31.6 36.7 98.3 133.2 1 . 7 269.9
20 0.1 8.8 8.9 10.7 2.6 4.4 26.6

Average
in N.C. 23.4 52.6 76.0 41.7 22.5 6.6 17.1 163.9
Average
Entire Area 22.7 39.8 '62.5 40.2 16.9 33.2 13.1 165.9

Jc See table on waterfowl location description.
** -Based on Seven Inventories of Back Bay and Six of Currituck Sound.



Table l ~m-~cnson  Watcrf'owl Days Utilization Per hre  of Back Bav. Va. and Curritu&  Sound.  N- C,
F'rom  SeDtembcr  24. 19% to November  13. 195S,

\
Area DfIPS  PER ACRE:
No. Dabbling 3iving Total Chada Snow Total
* Dnc~avs  IlhsdfhYS  l3lvAchYS Geesch~vs  Branthavs  Goothavs Geese/Dave  SwadDavs  Waterfowl/Days

9 19.1
10 31.3
33. 2.4

z 3.2

: 70::
16 1::;
17
1s

;z
2::

Alierage  -
p?I&  5*0

Entire &ea 4.5

0.9

O-3
1.0

0.4

0 .S

0.2

O,l

0.1

0.1

o-4

2:;
1.0
2.0

15.3

33

19.2
32.1
2.4
0.2
0.1
7.1
0.1
17.1

?:l

5.0

4.6

0.1
21.7
26.5
0.9
5.7
1.7

1.5
0.2
0.9
1.4

3. 1

11.6
S.7

2.1

3.6

0.7

0.7
5.3

0 .e 5e9

0.1

1.5 0.1

0.3 o,o

0.1

0 .S

0 . 1

‘,.l,L.

0.l

0.1 0.1

0.5
24.7
30.9
2.1
Il.1
x.4

X.4

31.4
4-u
2.4
w

,“::
0.5

23,7
0.6

a5
7.0

9.1

XI.1

*Sea: Table on Waterfowl Location hsuription.



Tnblo, . Huntiruz Season ??Aorfowl %ys Utilization Per f&e of Back Bw. Vc. and Curdtuck SOW& N- Cm
From November 13. 1958 to hnuan 17. 1959.

*firea DAYS PER ACRE:
No. Dabbling .Diving Total Canada Snow Total
* DuckJSavs Duck/Days Duck/Days Geosc/DaYs Esrant/Days  coot/Davs Cecsehvs  S~~/DPTS 'tfTatcrfowl/Davs

0.3
2.1
ad.

21.7
0.2

1 G3
2 2.1
i 17.9 0,6

2 9.2
2.7

7 9.9
3 0,2
fQ. in
v;r, 5 "l u

0.3
6.3
6.4

lGS.9
0.3

Z
o,r,

1.3
l&3
5. 0

2.7
2.4

42:
5:G
XL1
O*l

U.3

&O
9.5

::'1
5.1

10.3

18f
22:o

025
3 "l O 32.=

3.1
L2.7 2:; 22.2

58.6 9’:‘:20’;0; 1 . 2

O.-l

0.1
3.3

0.5

0.5

0.3

1.3 7.1 17.9 42.63.02.2

12.7
13.7

u.2
32.6
6 ".v
2.G
0.5
@al
0.6
7.3

3.5
3-4
0.1

1707
16,o

:::

71:;
1.5
9.9

26.7
22.2
27.9

'86.5
76.G
35.1
2.8
Il.5
12.0

4X
4.3
36.0
61.9

0,3

33.6

2”;
0:2

71::
0.9
2.1
0.1
17.1
10.7
0,3

4.7 1.3
0.4
2.4
6.5

t:
0.2

18.2
0.1

23,:;
20.7

0.3

6.3
10.0

433
19.0

20
Avg. i n -

0.3

0.2

2.15.0 9.0 7.7

3.9

10.9

3.2

3.6

7.2 2.3 35.94.1 s.5

I#soc  Table on Ihtorfowl Incation Description.



Table . Post-&n-tine:  Season !JIaterfowl  Days Utilization Per Acre of Back Bay. Va. and Cumituck  Smmd. EJ-C,
FL&I Januarv 17. 1959 to March 26, 1959.

t
DAYS PER ACI@r

Area Dabbling Diving Total Canada snow Total
No.*  .Duck/Davs.  Duckhvs Duck/Dam Geesehxvs  Bra&Days  Coot/Dam Geese/Dam Stran/Davs Waterfowlhvs

8Avg. in-
va_, 3.4

9 6.8
10 32.0
3.3. 9.5
I2 0.8

E 2::

1 51 6 120::

iii
0*4

18,2
19 O-8
20 012
Avg. in
N.C. 7.7
Avg.
Entire Aa 6.6

2.2

7.6
0. 9

0.7
08.1

0.7

0.4
1 . 2

7.6
2.5

::;
1.0
5.8
0.9
0 . 2

3.0

2.4

::,:

lL4
9.6
O*l

::o"

4.1

3;::
9.5
0.8

12;
0:6

20.4
1.5

24.0

ii:',

10.7

9.1

8.5

8.7
13.7
0.1

3. 0
25.1
2.7

26.5

4%

0:1

9.7

9.4

1-l

0.1
0.1

0.1

3.5
0.4

0.1 2,o

0.1 33.0
47.7 a

9.4

7.1

7.3

45.7
44.5

U.6

46.2

81.4

9.6 5.1 44.5

10.8 4.2

1 . 2
4.7
1.9

3.3
1.8

L4

2.1
5. 5
0.1

0.6
32.0
5.0

=z
514
0.2

0 . 2

3.0
15.4

22.

6ki
52.0
o,c

28.7

6j.6
52.8
9.7
0.8
94.1

* 53.9

6::;
34.6
76.9
55.7
o-7

*See  Table on IqJaterfowl  Location Description.
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Table + Pro-Hunting Season  IJdcrfowl &vs Utilization Fer Acre of B~xk Bw. R.. and CWfituck Soti, N. C.
From Seutmbcr 19. 1959 to November 21. 1959%

Lrea. DZG PER BCRE:
NO. Dabbling Diving Total C,amda snow Total
* Duck/%m Duckhxvs k&bELys Geaso/~vs  Bmnthvs Coot/I.&vs Gecso/ilavs Swan/IIzvs W2Acrfowlh~vs

1 O6
2 1:;
: W5

39s

ii 0.2  5.2
7 G.0
3 _0,3

Averago
in Va, 10.7

9 19,6
1 0 9*7
-3.l 125
E 2.3

a3
u 0.1
2 21,2 a.4

17 18
1 2 20.3
1 9 0.9
2 3 0.1
AVOngo
in N.C. 6.8
Averago
Entim  /aea  7.G

2.5

13.3

On
3:;
3.5

53.6
02
5 . 2

0.5

0.5
12.0
,“;:t
0 . 9

1 6 . 5

.22

3.2 13.9 15.6

0.2
0.1

0.3
1,6
0.1
3,9
a.3
22
0.1

19.::
9 l s

9;
0:6
1 . 7
r3,5
2551
2.2

22.5

6 . 5
9.0

33';
7:1

10.9
5&

15.0
3.4.5
19.4
XI.1
0,l

1.0

1 . 5

7”l  Q

9.3

10.4

11.7

2. 5

2:

1.0

1 . 9
2.0

1 . 9

1 6 . 5
0 . 3

2.G 16.::

2.3
1.a

6.1

2;

12 5 . 0 3 6 . 7

6 . 3

3.1

23

1*3 22.9

2.2 26.2

1. 3
15.8
4. 6

3 2 6 . 3

3:::
19.3
4.

22.5
31.0

2.;
ct:6

13.6

4;::
l&9
5G.9
21.3
0,5

*Soo  Table on Watcrf?owl Location description.



Table c Huntiw  Season Uatorfowl Dam Utilization Per Acre of Back Bay. Va. and Currituck Sound, N. C,
From November 21. 1959 to Januam  8. 1960.

I
Area DAYS PER ACRZ:
No. Dabbling Diting Total Camda Snow Total
* Duck/Dam  Duck,'Davs DuddDavs GecsdD~~s  Bmnt/D~vs  Coothm Gecsc/Davs Swan/Dm~  I~Jatorfml/Davs

1 4.0

2
2

?9'
33:s

5
6 2.7
7 10.2
8 0.3

Avg. in
ai% 9.4

4.0
3.4 1.4

4:::
0.1

52.7
0.3

2.7 4.4
10.5 6e4

0.3 0.7

4co
5.5
2,6

131.1
0.6

10.3
224.5

1.1

0.1
0.3
68

0,7

301::
0.3
2.9
8.9
0,l

2.2 5.0

0.3
196.60.3 2.1.

1.5 10.9 13.3 '0.7

0.4
13

24.8 8.5 58.2

9
10
11

:"3

2
16
17
18
19

7.7
10.0
7.9
4.0
12
0.3

2;
0.5

22.7
1.0

5.0
3.9
0.2
0*9

10.7
35.9
5.0
7.0

7.8

6;:;
z
0:1

?.7
10.1

:"o
6:9

26.7
0.6
5.2

3%
3.7
0,l

25.0
25.6
71.6

2::;
74.2
J-L8
24-9
19.5
91-7
31.3
1,6

0.1
0.1

2;::
0.1 6.6

11.6
6.2
6.7

$2
$1
1,l

4.1

2.3 3.7

43.7
3.2

0,9
0.6

a.2
2*7
0,l

u.3
10.1
23.3
AhL20

Avg. in ---
5.4 lb9 10.7 7.7 3.7

6.0 9.0

37.1

4B4 10.9 a4 5.2 4ab5

*Soo Tablo on IMxmfowl  Location Inscription,



Table a Post-HuntinP  Season Waterfowl Whys  Utilizntion Per Acre of Back Bay. Va, and Currituck  Sound. N.C.
fzxm  Janua~  8, 1960 to April  8, 1960,

DAYS PER ACl33:
snow Total

1 15.0
2 19.5

i 1;::
2 0.5

7
8

3;:;
.

Avg. in
Eb 9.0

9
10 2::
11 13&7
12 4.6
13 0*6
2 O*l

16 ;:il
17 0.2

;;
lOa
2.4

20 0,2
Avg. in
NIC, 5.5
Avg.
entire area 6.4.

0.1

1.4
0.2

0.1
0.2

15.1
19.5
.1.5
13.7
0.5

32;
o-7

13.3
18.3

z:':
4.7

0.1 911 6,7

15.2
4&l
19.3

206
1:7

1;::

29"
707
0.96

4.8

3.6

10.3

13.9
22,4 0.1
4.4
0.1
8.9

5':;
X.3
IA3
10.8 70.3
15.9 24.5
2,1 -

8.9 13.5

10.0 8.4 10.1

17.6

25.5
286.2

7.1
9.5
4.7
0.1
2.9
7.3

4&Q

183.6

34.3

2.1

4.4
0*8

7.4

16.2

3.1

22.8
25.5
1.1

1.1
0.3

1g
416

10.0

::;

6.7

5.8 50.5

15.1
26.6
25.3
54.1

3:;
331.5
0.1

61.5

235.5
96.1
59.1
5.7

X3,1
5.9
17.4
56,O
27,o

106,o
50*2

31.7

46.8

wee Treble  on Waterfowl Location  Description.
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Table . Pre-Season Waterfowl Davs  Utilization Par hrc of EIack  BDY. Vcl.. and Currituck Sound. N. C,
From Soptcmbor 20. 1960 to November 17. 1961,

PArea
No. Dabbling Diving Total Canada Snow Total
* Duck/3ays Duckhays Duck/2ws Goes&ays  Bmnthays  Coot/!Ictvs Gcma/Dam Swan/Days Waterfowl/3asq3

1 2.0
2 2.5
3
4 2;::

i 2:
7 15.2
3 0.1

Average
in Va, 3.0

9 17.4

iii
31.9
1.3

I2 0.4
I.3 0.1

z
0.4
0.6

16 3.4
17 0.5
10 11.2
19 1.2
20
Average -
in N.C. 4;s
2zzGg
Entire Lrea  5.6

1.6

13.0

5.3

3.5

0.5
2.0

19.4

0.1
0.3
2.5
0.2

2.3 7.1

2.6 2.2 10.9

3.6
2.5
l&3

36.r:
0.5
3*4

23.5
O*l

?L5

22.4
33*9
1.s
0.4
0.1
19,s
9.6
9.5
0.3

13.7
1.3

212’
29.6
2.9
3.6

19,6

0.3

6.6
0.3

3c6

10.4

23.2
31,s
3.9
1.0
5.2

2.7

29.4
4d

0.1
3.2

13.1

15.6

.2&i

4.9

4.3

455
0.3

0.3

1.3

0.1
12.7 3.1

9.6
0.4

::;
I.5

10.2
0.1

75.1
S5.6
5.7

2";
23.3

4;::

6;::
15.0
3 . 1

0.5 2.1 25.7

0.4 la9 25.0

3*9

53:;
77.5
4.5

573:;
0.1

25.5

-cc Tablo on Waterfowl Location hscription.



Table . liuntirx  Season Wxtcrfowl Days Utilipation Per Acre  of Baok Bzy. Va, and Currituck  Sound,  M, C.
From Ikmmbor  1'7, 1960 to ;5anm~  7. 1961.

- -
Arca DLYS s MXE Z
No. babb3bg Diving Total Cai?ndn Snow Total
?4 Duckhys Duck/il~m Duck/Days Gccsc/D~s  Brat/Days  Coot/Dars Gcesc/Da~s Swan/Days Watorfowl&vs

2’ 16.9 2.7

i 3%

z 0,3  100
7 16 so
8 0,9

Avg, in
k 907

9 32.7
10 2509
11 4.0
32 1.3
2 1.4

2*2

0.5 17.4
2537

2::
CL9

10,S
19.0
o,g

0.2

&7
5.2L3

13la3
0.6
9 "
3:;

lu.1
1,8
9’:;

22.8

30.2

5*1 l4.C 27.4 l4.G

16.1
73a.G
4.8

If.2

74.7

0.3
LO
O*l

33.0
26.9
4.1
1,3
5'

23:;:
4.0

304::
0.4
5.2

83.7
u2.7

8.9
2.1

34.7
101.2
20.7
a,6

125.0

2220
s . 7

0*3
21,o
53.6
&O
152
5360
13*9
638

4.0
&r,
366

4%
24,,4
4.5

O*l
13.7

$:Z
15,7
4.4

03::

0.3

3::;2
0*4

17.6
17 13.2
18 30.0
1 9 6.0

20,7
5603

4.9

54P4
IO*5 -

63,6
47.0

20.5

20
Avg. in -

12.4 23.4 24.7

10.5 21.2 25,4 17.7

_N,c.  ILo
Avg.
Entire i?rca  10.7

5.5 79.34.9

7.4 6.5 7&2

*Sea Table on IJatcrfowl  Location Description.



Tablo. Post-Huntiruz  Season W&p&owl Davs Utilization Per Acre of Back Bw. lb ad Cmd.tuds  Sourrd~  Me C,
From J.muarr 7. 1961 to h-i.1  9. 1961,

DAYS PER ACRE:
Arm Dabbling Diving Total Canada Snow Total
No.* Duck/bavs hck/Davs Duck/Dam Gecsc/Davs  Branthys  Coothvs Gxso/D~ys  Swan/bays  Waterfowl/Dam

1 8.8
2 6.2
i 28.7 3.7

ii 0.4 5.9
7 17.1
8 ,9

Avg, in
EL 10.6

5.9
w
24.1
5.1

2;
27:8
33.8
0.4
6.6

18.2
222

0.7
03

10.6
9‘1
3.2

23.9

15.4
78.8
50.1

u6;.:
56:O

198.4
8-2

64.0

4:::
44.910.0

23::

5.8
2.2

17.9
8.3
7.8
5.1

28.8
6.7

28.2
u-9.1

1.8

0.7
1.1

2.7 13.3 25.9 6.2 30.8 8.1 a.2

9 I3e.6
10 39.9
Ill. 9.9
12 0.5

11.6
81.9
9.9
0.5
2.3
1.1

3Z$
0.4

ll8.2 12.0
56.4 20.3
82.1 1.0

157.6
234.4
94.0
3.1

18.5
35.7
17.9

119.1

z*r:
g4:o

16.6

8.4
37.8
0.6
2.6
13.3
27.6
64.
9.5

15.9
8.6

25.7
7.0

2.3
1.1

a.5 0.4
6.2

2;
73’23
0:2

0 . 8

7.0
18.6

2 1 0 . 7  3 . 7

17
18 ii::
19 1.1
20
Avg. in

0 . 1

_N,c, 5.5
Avg.
Entim hea 6.8

73.3
u.4
22.2
17.1
0.6

0.5

7.6 13.2 13.3 15.1 16.5 5.0 63 .l

6.4 13.2 16.4 12.8 20.1 5.8 68.3

*Sm Table on Wrrtcrfowl  Incation Description.



Table o Pre-Hunting Season Waterfowl Days Utilization per Acre of Back Bay, Virginia, and Currituck
Sound, North Carolina, from September 19, 1962, to November 14, 1962.

Area Dabbling Diving Total Canada Snow Total Water-
No. Jr Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days

1 0.3
2. Tr.
3 0.1
4 80.0
5 0.1
6 4.0
7 20.1
8 0.1
- - -

Average 20.7
.in Virginia

9 3.7 Tr. 3.7 6.6
10 35.5 0.2 35.7 1.5
11 5.8 0.1 5.9 3.4
12 2.1 0.0 2.1 0.0
13 0.3 0.1 0.4 2.7
14 0.5 Tr. 0.5 9.0
15 0.5 0.1 0.6 0.7
16 12.5 0.0 12.5 9.4
17 0.7 4.7 5.4 7.4
18 21.2 1.3 22.5 14.6
19 0.2 0.0 0.2 4.0
20 0.2 T r . ' 0.2 0.5

0.0 0.3 0.0 0.0 0.0 0.0 0.3
0.0 Tr. 3.9 0.0 0.0 0.0 3.9
0.2 0.3 0.2 0.0 0.0 0.0 0.5

30.9 110.9 93.1 3.5 1.9 4.0 213.4
0.0 0.1 1.0 Tr. 0.0 0.0 1.1
0.2 4.2 9.6 0.2 Tr. 0.3 14.3

13.4 33.5 17.2 2.4 0.0 0.1 53.2
0 . 0 0 . 1 0 . 0 0 . 0 0 . 0 0 . 0 0 . 1

8.4 29.1 24.5 1.1 0.4 0.9 56.0

Average in 6.7
North Carolina

0.7 7.4

Average 10.2
Entire Area

2.7 12.9 10.6 1.8 1.0 0.6 26.9

6.0

1.6 0.0 0.0 11.9
18.6 29.1 0.6 85.5
0.6 0.0 0.9 10.8
0.1 0.0 0.0 '.2..2
0.0 0.0 0.4 3.5
Tr. 0.0 0.1 9.6
Tr. 0.0 0.1 1.4
0.5 0.0 1.8 24.2
Tr. 0.0 0.2 13.0
6.3 0.0 0.9 44.3
1.0 0.0 0.0 5.2

T r . 0 . 0 0 . 4 1 . 1

2.0 1.2 0.5 1 7 . 1

'k See table on waterfowl location description.
Tr. =<Q.OS days/acre.



Table 0 Hunting Season Waterfowl Days Utilization Per Acre of Back Bay, Virginia, and Currituck Sound,
North Carolina, from November 14, 1962, to January 10, 1963.

Area Dabbling Diving Total** Canada Spow Total Water-
No.* Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days Swan Days fowl Days

1 1.1
2 0.2
3 21.7
4 53.0
-5 - 1.0
6. 41.6
7 31.8
8 0.7

Average 23.7
in Virginia

1.1
0.2

2.8 25.7
27.1 80.2
Tr. 1.0
3.0 44.6
4.2 36.0

0.7

7.1 30.9

9 24.6
10 48.8
11 37.4
12 14.6
13 1.7
14 1.3
15 1.9
16 29.5
1 7 1.8
18 50.2
19 6.8
20 3.2

Average in 17.4
North Carolina

Average 19.0
Entire Area

0.8 25.8
0.1 48.9
2.1 39.5

18.7 33.3
0.8 2.5

22.8 24.1
21.4 23.3
0.1 29.6
8.5 10.3
2.8 53.4
2.1 8.9
0.1 3.3

5.6 23.1

6.0 25.0

* See table on waterfowl location description.
** Includes Merganser days/acre.

44.0
101.6
15.9
19.4
25.1
0.3

34.3

32.2
36.9
6.7
3.6
18.6
68.8
5.5
7.1

33.1
37.2
46.9
9.3

26.8

28.6 2.6

2.4
Tr.

6.5

1.3

0.9
2.5
0.8
Tr.

12.9
7.3

0 . 9

3.0

0.4

26.7
2.5 23.4

2.4
25.6

77.9 38.1
0.3

9.9 15.8

6.8
195.5 16.0
74.1 6.9

4.9
3.1

12.5
8.8

19.5 11.9
7.5
6.5
0.8

3 . 8

6.912.9

12.2 9.1

1.5
0.2

96.4
210.1
19.3
89.6

183.6
1 . 3

92.2

65.7
299.8
128.0
41.8
24.2
105.4
37.6
68.1
50.9
110.0
63.9
17.3

72.7

77.5



Table  . Post-hunting Season Waterfowl Days Utilization per Acre of Back Bay, Virginia, and Currituck
Sound, North Carolina, from January 10, 1963, to April 9, 1963.

NO.* Duck Days Duck Days Duck Days Geese Days Coot Days Geese Days

1 0.9
2 29.2
3 9.6
4 21.1
5 1.6
6 80.2
7 31.0
8 1.3

Average 23.8
in Virginia

0.0 1.0
0.0 29.2
3.3 13:o
0.6 21.7
Tr. 1 . 6

21.2 101.4
Tr. 31.0
0.0 1.3

3.8 27.6

0.0
0 . 5

22.8
68.9
9.8

32.7
1 . 9

4.3

24.7

0.0
0.0
0.0

16.4
185.9
12.1
17.4
1.3

0 . 2 51.3

420-z
:2:2

20.3
0.0

33.6
0.3
0.0

11.8

1 . 0
71.7
38.0
127.3
1 9 7 . 7
180.2
50.7

7 . 1

115.6

9 7.0
10 111.4
11 25.9
12 0.9
13 0.6
14 4.0
15 . 2.4
16 l 4.9

17 1.6
18 7.8
19 3.8
20 0.2

Average in 8.6
North Carolina

0.6 ,7.6
48.9 160.3
Tr. 25.9
0.0 0 . 9
0.0 0.6

108.3 112.3
37.6 40.0
1.5 6.4
0.4 2.0
0.8 8.6

41.1 44.9
Tr. 0 . 2

17.4 26.0

0.5
25.0
4.0
0.0
6.6

83.8
3 . 9

11.2
19.8
3.5

50.3
2.3

3.7
5.6-.~

9.2
Tr.
0.0
0.0
1.0
0.0
0.0
9.4
8.8
5.2

3.5

0.0
28.2

129.3
0.0
4.8

12.3
0.0
3.6
0.0

11.1
0.0
0.0

0.2
34.0
2.9
0.0

10.0
9.3
8.2

15.7
12.5
8 . 9
0.5

.l.O

8.3

12.0
253.1.
162.3

0 . 9
22.0

217.7
53.1
36.9
34.3
41.5

104.5
8.7

17.8 10.6 66.2

Average 12.4
Entire Area

14.0 26.4 19.5 2.7 20.8 9.2 78.6

* See table  on waterfowl location description.
** Includes Red-breasted Merganser.
Tr. = co.05  days/acre



Table .: Percent Frequency of Food Items Contained in the Gizzard Contents of 42 Ducks taken on
Back Bay, Virginia, from 1910 - 1924.

Food Item
Percent Contained BY:

Mallard Black Baldpate Pintail G. W. Teal Total Dabblers

Plant Material:
Ruppia maritima
Potamogeton sp.
Scirpus americanus
Potamogeton pectinatus
Najas
Polygonum sp.
Myrica sp.
Vallisneria americana
Scirpus sp.
Chara  sp.
Sagittaria
Eleocharis sp.
Cladium sp.
Myriophyllum
Sparganium
Ilex
Juncus
Zannichellia palustris
Hydroids
Fimbristylis
Potamogeton perfoliatus

wy (lo@ (4W (lO>L/
50 4 0 100 90
-.0 4 0 50 90
0 4 0 5 0 7 0

50 4 0 5 0 10
0 4 0 25 5 0

50 10 25 5 0
0 10 25 40

50 10 2 5 0
0 4 0 50 0
0 0 0 0
0 0 2 5 0

50 10 0 0
0 10 0 0
0 0 0 0

5 0 0 0 0
.O 0 0 10
0 0 0 0
0 0 0 0
0 0 0 0
0 0 2 5 0
0 0 0 0

(59 (31)1/
8 0 7 1
6 0 5 8
6 0 5 2
0 2 6
0 3 2
0 2 6
0 23
0 10
0 19
0 0

4 0 10
0 6
0 3
0 0
0 3
0 3

20 3
0 0
0 0
0 3
0 0

Unidentified vegetation 50 0 0 0 0 3

Animal Material:
Insecta
Gastropoda

0 0 0 4 0 0 1 3
0 0 0 0 0 0

&/ Number of each species from which the respective percents were computed.



Table . (Cont'd) Percent Frequency of Food Items Contained in the Gizzard Contents of 42 Ducks
taken on Back Bay, -Virginia, from 1910 - 1924.

Food Item
Lesser Greater Total Total Total

Redhead Canvasback Ringneck  Scaup Scaup Diver Dabbler Duck

(2)~’Plant Material:
Ruppia maritima 100
Potamogeton sp. 0
Scirpus americanus 510
Potamogeton pectinatus 100
Najas 100
Polygonurn sp. 0
Myrica sp. 50
Vallisneria americana 0
Scirpus sp. 50
Chara  sp. 0
Sagittaria 0
Eleocharis sp. 0
Cladium sp. 0
Myriophyllum 0
Sparganium 0
Ilex 0
Juncus 0
Zannichellia palustris 50
Hydroids 5 0
Fimbristylis 0
Potamogeton perfoliatus 0
Unidentified vegetation 5 0 20 5 0 0 0 27'. 3 1 0

1

(5)L'
20
4 0
20
60
20
20
0
0
0

20
0
0

20
20
0
0
0
0
0
0
0

(2)Y
50
5 0
0
0
0
0
0
0
0

100
0
0
0
0
0
0
0
0
0
0
0

(1)Y
100
100

0
0
0
0
0
0
0
0
0
0
0
0
-0
0
0
0
0
0
0

(1)&i
0
0
0

100
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

(lQ-11
4 5
3 6
1 8
5 5
27
9
9
0
9

2 7
0
0
9
9
0
0
0
9~
9
0
0

(31)Lj
7 1
5 8
5 2
26
3 2
2 6
2 3
1 9
1 0
0

1 0
6
3
0
3
3
3
0
0
3
0

(42)Li
64
5 2
4 3
3 3
3 1
2 1
1 9
14
1 0
7
7
5
5
2
2
2
2
2
2
?
0

Animal Material:
Insecta
Gastropoda

0 0 0 0 0 0 1 3 1 0
50 20 0 0 0 1 8 0 5

I/ Number of each species from which the respective percents were computed.



Table 0 Percent Frequency of Food Items Contained in the Gizzard Contents of 256 Dabbling Ducks taken on
Currituck Sound, North Carolina, from 1904 - 1927.

Food Item

.
:.-_':Percent  Contained By:

Total
Mallard Black Gadwall Baldpate Pintail G.W. Teal B.W. Teal ~~~  ~Dabblers

Plant Material:
Ruppia maritima
Potamogeton sp.
Naj as
Chara  sp.

Potamogeton pectinatus
Scirpus sp.
Vallisneria americana
Myrica sp.
Polygonurn sp..,
Potamogeton perfoliatus
Eleocharis sp.
Scirpus americanus
Polygonum sagittatum
Spartina
Rhynchospora

Carex sp.
Scirpus robustus
Cladium sp.
Sagittaria
Zannichellia palustris
Rumex
Ceratophyllum
Galium
Hydrocotyle
Cyperus sp.
Panicum
Juncus
Ilex
Fimbristylis
Sparganium
Myriophyllum
Unidentified vegetation

(56@ (86)1/ (28)&i (30)11
7 5 6 7 7 9 90
7 9 8 5 14 2 7
2 1 14 3 2 7
0 0 0 7

1 4 1 2 0 0
7 3 6 3 7 1 3
2 7 0 .7

2 3 1 9 0 3
41 2 2 0 3
0 2 0 0

1 6 24 0 0
0 0 0 0
0 34 0 0

1 8 14 0 0
5 8 0 0
7 3 1 1 0
0 0 0 0
0 3 0 0
5 1 0 0
0 1 0 0
0 2 0 0
4 1 0 0
2 . 2 0 0
7 2. 0 0
0 1 0 0
4 6 0 0
0 0 0 0
P 0 0 0
0 2 0 0
0 0 0 .: 3
0 0 0 0

(6@(41)1/ (9)1/
8 3 100
80 5 6
1 5 0
24 0
1 0 0
2 5 6
2 0

44 1 1
3 2 2 2
2 44

1 2 3 3
4 1 0
0 0
2 0
0 0
2 1 1

12 .O
1 2 0
5 0
5 0
5 0
0 0
2 0
2 1 1
7 1 1
2 0
1 0
1 0
0 0
0 1 1
0 0

8 3
6 7
0
0
0

3 3
0
0

1 7
3 3
0
0
0
0
0
0
0
0
0

1 7
0
0
0
0
0
0
0
0
0

1 7
0

(256$
7 7
6 7
1 6
5
9

4 3
4

1 9
2 3
4

1 5
7

1 1
9
4
5
2
3
2..
.2
2
1
2
3
2
3
0
0
1
3
0

1 6 1 6 0 1 0 24 3 3 17 __ 16



Table . (Cont'd) Percent Frequency of Food Items Contained in the Gizzard Contents of 256 Dabbling Ducks
taken on Currituck Sound, North Carolina, from 1904 - 1927.

Percent Contained By:
Total
0Food Item Mallard Black Pintail G.W..Teal B.W. Teal Dabblers<

Animal Material: .
Insecta 4 14 4 7 3 9 1 1 3 3 1 4
Crustacea 0 7 0 7 7 1 1 0 5
Gastropoda 0 6 0 0 5 0 0 3
Pelecypoda 0 1 0 0 2 0 0 1
Arachnoidea 0 1 0 0 5 0 1 7 2
Unidentified animal 0 0 0 0 0 0 0 0

lJ Number of each species from which the respective percents were computed.



Table a Percent Frequency of Food Items Contained in the Gizzard Contents of 250 Diving Ducks taken on
Currituck Sound, North Caralina,,  from 1904 - 1927.

Percent Contained By:
Lesser Greater American

Food Item
Total

Redhead Canvasback Ringneck  Scaup Scaup Goldeneye Ruddy Bufflehead Divers

Plant Material: (25)Li (2)U I(2)&/. (13O)U
Ruppia maritima 4 8 100 50 9 2
,Potamogeton  sp. 5 2 50 50 9 2
Najas 8 0 0 31'
Chara  sp. 0 0 50 5 8
Potamogeton pectinatus 24 50 .'O .6
Scirpus sp. 8 0 0 4
Vallisneria americana 8 5 0 50 2 8
Myrica sp. 4 0 0 9
Polygonum sp. 4 0 0 5 0 3
Potamogeton perfoliatus 8 0 0 2
Eleocharis sp. 8 0 0 0
Scirpus-americanus 28 50 0 4
Polygonum sagittatum 0 0 0 0
Spartina 0 0 0 0
Rhynchospora 0 0 0 0
Carex 0 0 0 1
Scirpus robustus 1 2 0 50 4
Cladium sp. 1 2 0 0 0
Sagittaria 4. 0 0 1
Zannichellia palustris 0 0 0 1
Rumex 8 0 0 0
Ceratophyllum 0 0 0 1
Galium 0 0 0 0
Hydrocotyle 0 0 0 0
Cyperus 0 0 0 0
Panicum 0 0 0 0
Juncus 0 0 0 0
Ilex 0 0 0 0

(6k)Y
9 1

;'4
6 6
.8
5

3 7
1 3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

7 1 94
100 100
14 44
1 0 0 6 9
5 7 50
1 4 50
14 6
71.'. 3 1
0 6

2 9 3 1
0 0
0 0
0 0
0 6
0 1 3
0 6

1 4 0
0 0
0 0
0 6
0 0
0 6
0 6

-0 '0
0 0
0 0
0 6
0 0

(7)1/ [16)1/ (49' (25O)Ll
5 0 8 6
2 5 8 9
0 2 9

5 0 5 6
0 1 3

2 5 8
25 2 7
25 1 3
0 6
0 4
0 1
0 5
0 0
0 0
0 1
0 1
0 4
0 .1
0 1
0 1
0 1
0 1
0 0
0 0
0 0
0 0
0 0
0 0



Table . (Cont'd)  Percent Frequency of Food Items Contained in the Gizzard Contents of 250 Diving Ducks taken
on Currituck Sound, North Carolina, from 1904 - 1927.

Food Item

Percent Contained By:
Lesser Greater American Total

Redhead Canvasback Ringneck  Scaup Scaup Goldeneye Ruddy Bufflehead Divers

Plant Material:
Fimbristylis 0 0 0 0 0 0 6 0 0
Sparganium 0 0 0 0 0 0 0 0 0
Myriophyllum 0 0 0 0 0 0 6 0 0
Unidentified vegetation 3 2 0 5 0 1 8 1 1 7 1 8 8 7 5 24

Animal Material:
Insecta 0 0 0 1 2 5 0 7 5 2 5 1 2
Crustacea 0 0 0 5 6 4 3 25 0 7
Gastropoda 0 0 0 6 2 0 1 3 : 2 5 5
Pelecypoda 0 0 0 8 0 14 6 0 5
Arachnoidea' 0 0 0 2 6 14 1 9 0 4
Unidentified animal 0 0 0 0 0 5 7 1 3 5 0 3

I-J blumberof  each species from which the respective percents were computed.



Table 0 Percent Frequency of Food Items Contained in the Gizzard Contents of 348 Waterfowl taken
on Currituck Sound, North Carolina, from 1904 - 1927,

F o o d  I t e m

*
Total Total Total Total

Dabblgrs Divers Mergansers packs Coots Wa.terfowl

Plant Material: (256+ (250)1/ (9)L/ (515)1% (233)Ij (748$
Ruppia maritima 7 7 8 6 0 80 8 3 81
Potamogeton sp. 6 7 89 11 7 8 14 5 7
Najas 1 6 29 0 2 2 8 6 4 2
Chara  sp. 5 5 6 0 3 0 6 1 39
Potamogeton pectinatus 9 1 3 0 11 69 29
Scirpus sp. 4 3 8 0 2 5 2 1 8
Vallisneria americana 4 2 7 0 1 5 12 1 4
Myrica sp. 19 1 3 0 1 6 0 11
Polygonum sp* 2 3 6 0 1 4 0 10
Potamogeton perfoliatus 4 4 0 4 12 6
Eleocharis sp. 1 5 1 0 8 0 5
Scirpus americanus 7 5 0 6 0 4
Polygonum sagittatum 11 0 0 0 0 4
Spartina 9 0 0 4 0 3
Rhynchospora 4 l- 0 3 0 2
Carex sp. 5 1 0 3 0 2
Scirpus robustus- 2 4 0 3 0 2
Cladium sp* 3 1 0 2 -1 2
Sagittaria 2 1 0 2 0 1
Zannichellia palustris 2 1 0 1 0 1
Rumex 2 1 0 1 0 1
Ceratophyllum 1 1 0 1 0 1
Galium 2 0 0 1 0 1
Hydrocotyle 3 0 0 2 0 1
C y p e r u s 2 0 0 1 0 1
Panicum 3 0 0 2 0 1
Juncus 0 0 0 0 0 0
Ilex 0 0 0 0 0 0
Fimbristylis 1 0 0 0 0 0
Sparganium 1 0 0 1 0 0



Table 0 (Cont'd) Percent Frequency of Food Items Contained in the Gizzard Contents of 748
Waterfowl taken on Currituck Sound, North Carolina, from 1904 - 1927.

Percent Contained B-g:
Total Total Total Total
7Food Item Dabblers Ducks coots Waterfowl

Plant Material:
Myriophyllum 0 9 0 0 0 0
u 16 24 ~Unidentified ve etation 11 20 7 18

Animal Material:
Insecta 14 12 11 13 0 9
Crustacea 5 7 0 6 0 4
Gastropoda 3 5 0 4 0 ,3
Pelecypoda 1 5 0 .3 0 2
Arachnoidea 2 4 0 3 0 2
Unidentified animal 0 3 78 3 0 2

L/ Number of each species from which the respective percents were computed.



Table . (Con,t'd)  Percent Frequency of Major Food Items Contained in the Gizzard Contents of Dabbling
Ducks on Back Bay, Virginia, and Currituck Sound, North Carolina; as Determined from 281
Gizzards Collected from 1904 - 1927 and from 355 Gizzards Collected from 1958 - 1961.

Dabblers Insecta
Plant Material

Crustacea Gastropoda

1904 - 192.7
Mallard (58)A' 3 0 0
Black (96) 1 3 6 5
Gadwall  (28) 4 0 0
Baldpate (34) 6 6 0
Pintail  (51) 3 9 6 4
G. W. Teal (14) 7 7 0
Total Dabbler (281) -14 4 2

1958 - 1961
Mallard (52)
Black (52)
Gadwall  (17)
Baldpate (142)
Pintail (50)

2 6 0
2 1 2 0
6 0 0
1 0 0
2 2 1 2

G. W. Teal (42) 1 7 0 0
Total Dabbler (355) 4 3 2

lJ Number of each.species from which the respective percents were computed.
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Pa.ble  . jcg:,J~s~~  t2i-i  kverag;c pounds  (dry-weight)  of Food  hnually  Consuled  by lilaterfowl  on Back  tiay,  Virp@ia
and Currituck  Sound, ~\:crth  Carolina, Durinlj:  the Period  1962~63;  Based  on Data  from  Food  Habit  Study
;;'ei,hted  by Yiaterfowl Days  Utilizaticn.

Species
Total P

Dabblers Divers 'I'otal  Duck Coot Canada  Geese ii. Swan .tiaterfowl Volume

Kajas  guadalupensis
Zuppia  rzritima
Fotamogeton  perfoliatus
Potamogeton  pectinatus
Vallisneria  americana
Lea rnays
Scirpus  arriericanus
Scirpus  olneyi
Chara  spp.
Scirpus robustus
Distichlis  spicata
Cyperus  spp.
Gramineae  (Unident.)
'Trifolium spp.
Iiyrica  cerifera
Xleusine  indica
Scirpus  validus
Sagittaria  subulata
Eleocharis  palustris
Eleocha.ris parvula
Stellaria. spp.
Digitaria  ischaemum
tichinochloa  walteri
Fyrica  pensylvanica
Cyperus  compressus
Aitella  spp.
Cladium  jamaicensis
Cyperus  odoratus
Polygonum  puhctatum
Nelilotus  alba
salicornia  sp>.
Folygonum  densiflorum
Carex  spp.
Ambrosia  artemisiaefolia

257,117
206,007
33,657
76,279
20,781
13,995
60,730
62,575
12,302
46,265
20,585

70

74,279
111,964
177,197
l47,030
177,253

1,339
1,085

392
6,043

3’
124

331,396 110,304 2,470,208
2,204 879,800317,971

210,854
223,309
1%,034
15,334
61,815
62,967
18,345
40,268
20,588

194

11,399

34,642

:9:;;
14:049

252

127
155

l-24

11,651

34,769
7,229
5,677

l-4,173

22,376 124 22,500
15,348 277 15,625

11,245
11,234
10,264

886

124
9,340

9,191
7,924

5

12,131
11,234
10,388
9,340
9,191
7,924

5

( Cont'd  )

735 216,566
1,714 121,818
1,347 33,838

304,546
128,586
142,122

4,040 74,445
128,586
108,283
121,818

2,365,412
3169470

$:';;:
336:757

21+93ub

979375

43,688

4:9%
245 33:sss
122 33,838
857 20,303

33,838
27,071

6,767
139535
13,535

6,767
6,767

59277,320
19 5169445

8339Sg6
8099374
5699976
319,880
a9745
205,089
1949205
174,854
128,871
122,012
949748
679  677
609339

35,333
33,838
2’i’,o’?l
22,500
22,392
139535
139535
l-29131
11,23k
10,3m
99340
9,191
79924
69772
6,767

41.19
ll.84
6.51
6.32
4.45
2.50
1.63
1.60
1 . 5 2
1.36
1.01
'0.95
0.74
0.53
0.47
0.37
0.32
0.32
0.31
0.28
0.26
0.21
0.18
0.17
0.11
0.11
0.09
0.09
0.08
0.07
0 . 0 7
0.06
0.05
0.05



,Table  . tistixiated  hverqe  Pounds (dry-weight) of ii'ood Annually
and Curri-tuck Sound, Earth  Carolina, LJuring  .tile  Period
rieiated  by Sdaterfowl Days Utilization. ( Cont'd.  )

Consumed by ldaterfowl on back bay, Virginia
1562-63;  based on Data from Pood habit Study

Species
T&al %

Dabblers Divers 'Total Duck Coot Canada Geese L-J.  swan Waterfowl Volume

Digitaria sanguinalis
Ipomoea lacunosa
Potamogeton berchtoldii
tileocharis  olivacea
Zannichellia  palustris
Najas spp.
Kymphaea  odorata
Iris spp.
Panicum  dichotomiflorum
Lleocharis  spp.
Eleocharis palustris (type)
Spartina  cynosuroides
Lippia nodiflora
Smilax  spp.
Proserpinaca palustris
Gleocharis  quadrangulata
Brasenia schreberi
Polygonum pensylvanicum
Algae
Characeae
Sparganium americanum
Polygonum hydropiperoides
Potamogeton spp.
Bacopa monniera
Polygonum setaceutn
Carpinus caroliniana
Andropogon spp.
Fimbristylis (caroliniana?)
Leptochloa fascicularis

4,464
4,275
3,835
3,832

3,023
1,402
1,358
1,344
1,328
1,322
1,236
1,232

887

1,112
1,056

725
852

657
574

:;z
426
426

biyriophyllum  (exalbescens) type 426
Polygonum hydropiper 4.26
Potamogeton berchtoldii (type)

I-24

3,597

248
1,116

992
248

726

372

4,588
4,279
3,835
3,832
3,597
3,023
1,402
1,358
1;344
1,328
1,322
1,236
1,232
1,135
l&6
1,112
1,096

992
973
892
726
657
574
472
426
426
426
426
426
372

6,767 6,767
6,767 6,767

4,588
4,279
3,835
3,832
3,597
3,023
1,402
1,358
1,344
1,328
1,322
1,236
1,232
1,135
1,u6
1,112
1,096

992
973
892
726
657
574
472
426
426
426
426
426
372

0.05
0.05
0.04
0.03
0.03
0.03
0.03
0.02
0.01
0.01
0.01
0.01
0.01
0.01,
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Trace
Trace
Trace
Trace
T r a c e
Trace
Trace
Trace

( Cont'd  )



Table . tistimated  Average Pounds (dry-weight) of r'ood  Annually Consumed by Waterfowl on Sack Bay, Virginia
and Currituck Sound, North Carolina, During the Period 1962-63; Ijased  on Data from Food Habit Study
lieighted by liaterfowl uays Utiliaaticn. ( Contld.  )

Species ' Dabblers
rota1 %

Divers 'Total Duck Coot Canada Geese w. swan Materfowl Volume

Eleocharis albida
Euphorbia  spp.
Paspalum boscianum
Nyssa biflora
Cuscuta spp.
Lyriophyllum  pinnatum
Paspalum distichum
Kyriophyllum  (spicatum?)
Polygonum amphibium
Juncus roemerianus
Vitis spp.
Descurainia pinnata
Galium spp.
Panicum capillare
Cyperus  polystachys
fiordeum vulgare
ILUbUS  spp.
Humex  spp.
Crataegus spp.
Fim'oristylis  castanea
Unidentified ve,getation

353
350
350
210
300
300
27&

210
210

70
70
70
70
53

30,6:;

353
350
350

134 344

;:
274

24lJ 2rcs
248 248

210
210

124 124
124 124
124 124

Go"

::
53

2,528 33,2z

353
350
350
344

;:
274
248
248
210
210
124
124
124

;:

;:
53
26

1,590,408 1,623,623

Trace
Trace
Trace
Trace
Trace
-Trace
Trace
Trace
Trace
'Trace
T r a c e
Trace
Trace :
T r a c e
Trace
'Trace
Trace
Trace
Trace
T r a c e
12,67  ;

Total Vegetation l,Okl,594 719p74 1,760,668 121,5& 6,747,383  4,057,310 12,686,92!3 99.03

Pelecypoda
(Rangia  cuneata)
(Qtilopsis  leucopheata)

Gastropoda
Amphipoda

(Gsmmarus  spp.)
Isopoda

(Cyathura polita)
Pisces

77,729 21,912 99,643
(90,021)

(126)
5,297

(2,254)

9,950

3,259
(3,175)

(11%
9,950

( Contld  >

857
(857)

100,498
(9Op3j

5,297
3,259
(3,175)

(2,
9,950

0.78
(0.71)
Trace
0.04
0.03

(0.02)
Trace
Tr'ace
0.08



Table . Estimated Average Pounds (dy-weight)  of Food Annually Consumed by Waterfowl on Back Bay, Virginia
a,nd  Currituck Sound, North Carolina, During the Period 1962-63; Based on Data from Food Habit Study
tjeighted by 'Aaterfowl  Days Utilization. ( Cont'd.  )

Species
'i'0,ta.l s

Dabblers Divers 'Total Duck Coot Canada Geese Id.  swan 'daterfowl Volume

Insecta
(Coleopteria)
(Corixidae)
(Diptera)
(Formicidae)
(Odonata)

Unidentified animal

Total Animal 97,746 25,764 123,510 857 124,367 0.97

3,723

's$

1::22]
(822)
l-40

1,376

(1,366)

5,099

(:;$
(822)
(822)

(2,188)
l-40

5,099 0.04
(Wk,' Trace

Trace
(822) (0.01)
(822) (0.01)

(2,188) (0.02)
I40 Trace

'Total Food 1,139,340 744,838 1,884,178 122,425 6,747,383  4,057,310  12,8l.l,296  100.00

Note: Total Duck does not include B.iJ.  Teal,  American Scoter,  or kergansers.
American Bra&,,  Blue Geese, and Snow Geese not included.



Table 2 Estimated Average Pounds of Food (dry-weight) Annually Consumed by Waterfowl on Back Bay, Virginia, and
Currituek Sound, North Carolina, During the Period 1958-1961; Based on Data from Food Habit Studies
Weighted by Waterfowl Days Utilization

Species
Dabbling Diving Total Canada Whistling Total % of
Ducks Ducks Mergansers Ducks Coot Geese Swan Waterfowl Total.

Zea mays
Potamogeton perfoliatus
Najas guadalupensis
Potamogeton pectinatus
Panicum amarum
Ruppia maritima
Digitaria spp.
Digitaria sanquinalis
Glycine max
Gramineae (unidentified)
Vallisneria americana
Hordeum vulgare
Scirpus olneyi
Scirpus americanus
Chara spp.
Sagittaria subulata
Trifolium repens
Polygonum punctatum
Eleocharis quadrangulata
Digitaria ischaemum
Cladium jamaicense
Bacopa monnieri
Nitella spp,
Sorghum vulgare
Scirpus fluviatilis
Potamogeton berchtoldi
Myrica cerifera
Carex spp.
Scirpus validus
Cyperus esculentus
Triticum aestivum
Amaranthus viridis
Distichlis spicata

* Only one swan gizzard." .
"* Waterfowl species not included or accounted for in food habifstudy.

25,754
44,902
185,991
29,245

'31,430
31,569
49,530
108,036

57,184
76,471

235,521
137,281

477
461,375

4,290

47,761 61,711 109,472

174 174

8,635 49,310 57,945 3,336

45,171 2,313 47,484
16,780 9,437 26,217
14,044 8,907 22,951 1,430

24,748
14,596

542
11,703

42
10,246
13,903

813
419

3,761

3,813

10,701
7,428
8,004
2,697
2,607

162
9,073

486
2,942

162

7,2912kfc
6,548
5,617 648

25,561
15,015

542
15,464

42
10,246
14,065
9,073
11,187
10,370
8,004
2,859
2,607
7,291
6,548
6,265

2 ,767,961
48,222

858,357
120,556
221,822
91,622
130,200
125,378
101,267
91,622
4,822

57,867
4,822
9,644
4,822
28,933
28,933

T

9,644
19,289

14,467

4,822

4,822
4,822

2,825,145
2,561,305,"  2,686,475

143,347 1,698,600
262,127
221,822
201,094
130,200
125,378
101,441
91,622
66,103
57,867
52,306
35,861
29,203
28,933
28,933
25,561
24,659
19,831
15,464
14,509
14,059
14,065
13,895
11,187
10,370
8,004
7,681
7,429
7,291
6,548
6,265

31-12
29.59
18.71
2.89
2.44
2.22
1.43
1.38
1.12
1.01
0.73
0.64
0.58
0.40
0.32
0.32
0.32
0.28
0.27
0.22
0.17
0.16
0.15
0.15
0.15
0.12
0.11
0.09
0.08
0.08
0.08
0.07
0.07



T a b l e COtliZ. Estimated Average Pounds of Pood  (dry-weight) Annually Consumed by Waterfowl on Back Bay, Virginia,
and Ctirrituck Sound, North Carolina, During the Period 1958-61; Based on Data from Pood  Habit
Studies Weighted 'by Waterfowl Days Utilization.

Specie.s
Dabbling Diving Total Canada Whistling Total % of
Ducks Ducks Mergansers Ducks coot Geese Swan Waterfowl Total

Zostera marina
Polygonum densiflorum
Digitaria serotina
Seirpus robustus
Polygonum setaceum
Myrica pensylvanica
Eleocharis parvula
Polygonum amphibium
Sparganium americanum
Polygonum hydropiper
Polygonum arifolium
Nyssa aquatica
Nymphaea odorata
Polygonum sagittatum
Proserpinaca palustris
Eleocharis olivacea
Paspalum distichum
Cyperus sppO
Cyperus odoratus
Polygonum hydropiperoides
Algae
Myriophyllum spicatum

. ..&hus7.copallina
Eleocharis palustris
Potamogeton pusillus
Berchemia scandens
Carpinus caroliniana
Aneilema keisak
Ceratophyllum demersum
Echinochloa walteri
Panicum dichotomiflorum
Paspalum laeve
Phytolacea americana
Ilex opaca

5,387

3,555
3,476
2,227
2,488
2,999
1,894
2,614
2,424
2,263

1,771
1,915
1,838
1,714
1,357
1,148

964
954

748

269
584
351
506
506
428

273

5,994 5,994
335 5,722

162
79

1,265
590

325

1

2,093
162

9
2

810

670
648
324

162

324

* Only one swan gizzard.
*Jr Waterfowl species not included or accounted for

3,717
3,555
3,492
3,078
2,999
2,219
2,614
2,425
2,263
2,093
1,933
1,915
1,838
1,714
1,357
1,148

973
956

810
7 4 8
670
648
593
584
513
506
506
428
324
273

.n food habit? study.

5,994
5,722

4,822 4,822
477 4,194

3,555
3,492
3,078
2,999

477 2,696
2,614
2,425
2,263
2,093
1,933
1,915
1,838
1,714
1,357
1,148
973
956

953 953
810
748
670
648
593
584
513
506
506
428
324
273

O,O%
0.06
0.05
0,05
0,04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0,02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.61
0,Ol
0.01
0.01
--
--



,

Table cant  5 Estimated Average Pounds of Food  (dry-weight) Annually Consumed by Waterfowl on Back Bay, Virginia,
and Currituck  Sound, North Carolina, During the Period 1958-61; Based on Data from Food Habit
St,udies  Weighted by Waterfowl Days Utilization,

Dabbling Diving Total Canada Whistling Total % of
Ducks Duck.s Mergansers Ducks coot Geese Swan Waterfowl Total

Decodon verticillatus
Polygonum verticillatus
Hippuris vulgaris
Potamogeton gramineus
Smilax spp,
Ilex spp.
Solanum carolinense
Leptochloa fascicularis
Cornus  spp,
Panicum ramosum
Quercus spp.
Nyssa sylvatica var, biflora
Fimbristylis castanea
Ilex vomitoria
Sacciolepis striata
Carex comosa

2 6 9
201

156
117
102
7 8
7 8
2 6
1 8
13

3
1

Unidentified vegetation 22,267

Total Vegetation 605,821

Amphipoda 2,376
I Gastropoda - Gyraulus spp. 1,378

Unidentified insects 1,608
Decapoda - Palaemonetes spp. 351
Hydracarina spp. 3
Pelecypoda
Pisces
Odonata
Hymenoptera
Unidentified -insect eggs? 6 4
Hemiptera - Belestome spp.
Isopoda
Pormicidae 13

1 6 2
1 6 2
1 6 2

1 3

40,448

432,900

13,480
2 7 7

2 4 7
1 6 8

8 4
8 1

4 9
2 6

2 6 9
2 0 1
1 6 2
1 6 2
1 6 2
1 5 6
117
102
7 8
7 8
2 6
1 8
13
1 3
3
1

2 62,717-

4 1,038,725

15,856
1,655
1,608

3 5 1
250
1 6 8

1 6 0 1 6 0
8 4
8 1
6 4
4 9
2 6
1 3

62.689

476,628 4,822,227 2,704,652 9,042,232 99.60

* Only one swan gizzard.
** Waterfowl species not included or accounted for in food habit study.

269 mo
201 mm
1 6 2 - -
1 6 2 em
1 6 2 - -
1 5 6 --
117 em
1 0 2 - -
7 8 mm
7 8 _-
2 6 - -
1 8 - -
1 3 -a
1 3 mm
3 -a
1 - -

125,406 lo38

15,856 on17
1,655 0.02
1,608 0.02

351 mm
250 - -
1 6 8 -_
1 6 0 mp
8 4 - -
8 1 mp
6 4 - -
49 om
2 6 mm
1 3 - -
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'Table Xstimated  Average Pounds (dry-weight)  of Food Annualiy Consumed by Uabiling  Ducks on Lack  Day, Virginia
' and Currituck Sound, i\lorth  Carolina, During the Period 1962-63 ; Eased on Data from Food Habit Studies

‘:iei$:ted  by :daterfowl Days Utilization.

Species
'American Wood Total %

IGallard Elack  Ssdwall  Pintail  C.'iJ.'Teal  Widgeon Shoveler Duck Dabbler Volume

Xajas  guadalupensis
Buppia  maritima
Potalo;ieton  pectinatus
Scirpus olneyi
Scirpus americanus
Scirpus robustus
Scirpus validus
Potamogeton perfoliatus
tichinochloa  walteri
Vallisneria americana
Distichlis spicata
Q-rica  pensylvanica
Xleocharis  parvula
Zea  mays
Chara  spp.
5iyrica  cerifero
Cladium  jamaicensis
Cyperus odoratus
Polygonurn punctatum
Salicornia spp;
Polygonum  densiflorum
Sagittaria subulata
Xleocharis  palustris
Potamogeton berchtoldii
Eleocharis olivacea
Zannichellia palustris
Najas spp.
Iris spp.
Panicum  dichotomiflorum
Eleocharis spp.

13,434
4,128
5,598
1,609

2;;;
21519
2,589
3,568
1,469
1,259

280
350

1,329
420

1,749
210
560
560

kk, 675

2E
261536

6,718
20,154
12,764

6,382
13,772
1,680
9,405
2,687
2,687
8,062
4,367
5,710
3,023
2,015
8,398

2,309

70
210

4,367
5,374

3,023
2,015

3,023
zig 1,008 1,008

Eleocharis palustris (tType) 1,344
Spartina cynosuroides l-40 336
Lippia nodiflora
Smilax spp. 140
Froserpinaca palustris 560 672

27,122
3,937 44,107

:: ;;g
23 241108

250 10,136

;z 12,876 4,109
4,931
4,383

114 5,753
7,671
6,301

3:835  36)::;

:%
31561

822
822

3,835
274

1,370
3,835

822
1,096

289
2,156

552

:+z;
'868

2,603
473
105
263

114;;

4,285
447
237
105
631

1,262
210
946

26
920
105
894

184

500

171,597
117,521

2,981
2,981

22,567
8,090
3,832

20,013

12,774
2,129
4,684

426

426

7,233

4,684
426
852
852
852

3,832

852

568

330
3

212
479

3

142

257&L7 22.57 8
206,007 18.08

76,279 6.70
62,575 5.49.
60,730 5.33
46,265 4.06
34,642 3.04
33,657 2.95
22,376 1.96

13 20,781 1.82
20,585 1.81
15,348 1.35
UC,  049 1.23

870 13,995 1.23
12,302 1.08
11,399 1.00
11,245 0.99
11,234 0.99
10,264 0.9Q
9,191 0.81
7,924 0.70
7,074 0.62
5,677 0.50
4,464 0.39
4,279 0.38
3,835 0.34
3,832 0.34
3,023 0.27
1,402 0.12
1,358 0.12

\ 1,344 0.12
1,328 0.12
1,322 0.12
1,236 0.11
1,232 0.l.l
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Table . (Contld)  tis-timoted  Average Pounds (dry-weight) of Food Annually Consumed by Dabbling Ducks on Eock  Day,
Virginia and Currituck Sound, iuorth  Carolina, During the Period 1962-63; Based on Data from Food Habit
Studies Weighted by Waterfowl Days  Utilization.

Species
fmerican WOOd Total 5%

Mallard Black Gadwall  Pintail  G.W.Teal  Widgeon Shoveler Duck Dabbler Volume

Polygonum pensylvanicum  l&O
Algae
Polygonum hydropiperoides 70
tileocharis quadrangulata 560
Sparganium  americanum 350
Bacopa monniera
Polygonum setaceum
Carpinus caroliniana
Andropogon spp.
Fimbristylis (caroliniana?)
Leptochloa fascicularis
Myriophyllum  exalbescens(type)
Polygonum hydropiper
Eleocharis albida
Euphorbia spp. 350
Paspalum boscianum 350
Cuscuta spp.
Myriophgllurn  pinnatum
Paspalum distichum
Juncus  roenerianus
Nyssa  biflora 210
Vitis  spp. 210
Cyperus  spp. 70
Cyperus polystachys
Hordeum  vulgare ;:
Rubus  spp.
Eumex  spp. ;:
Crataegus spp.
Fimbristylis castanea
Carex spp.
Unidentified vegetation 2,029

672 274
1,096
822
274

336

548

274 79

274
274
,274

5
1,680 18 4,657

26

53

6;;
26

26
26

210

53
26

526 21,716 61 30,68S

1,112
1,096

892
887
725
657
574

472
426 k;i
4 2 6 426
426 426
426 426
426 426

353
350
350
300
300
274
210
210
210

;:

;:
70
53
26

Total Vegetation 62,623 279,135 4,537 252,586 26,104,413,456 1,737 1,w6  1,041,594 91.42

0.10
0.10
0.08
0.08
0.06
0.06
0.05
0.04
0.04

0.04
0.04
0.04
0.04
'0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01

Trace
Trace
Traci?
2.69



Table . htimated  Average Pounds (dry-weight) of Food Annually Consumed by Dabbling Ducks on Back Bay, Virginia
and Currituck  Sound, North Carolina, During the Period 1962-63;  Based on Data from Food Habit Studies
Weighted by Waterfowl  Days Utilization. (Cont'd.)

Species
American Wood Total k

Mallard Black .Gadwall Pintail  G.W.Teal  Widgeon Shoveler Duck Dabbler Volume

Pelecypoda
(Rangia  cuneata)
(Mytilopsis  leucopheata)

Pisces
Gastropoda
Insecta

(Coleoptera)
(Corixidae)
(Diptera)
(Formicidae)
(Odonata)

Amphipoda
(Gainmarus  spp.)

Unidentified animal

7,067 54,752
‘5,%# U+%‘706)

1,008
336

336
(336)

I.40

12,876
(12,876) (R,

3,561
2,740 131

(274)
(26)

(8=)

@

1,918 53
(1,918)

2,981 77,729
(2,981) (70,563)

(70)
8,942 9,950

3,897
852 3,723

(274)
(26)

IZZj
(822)

2,307
(2,254)I.40

Total Animal 7,207 56,432 21,095 237 12,775 97,746

Total Food 69,830 335,567 4,537 273,681 26,3u 426,231 1,737 l&6 1,139,340

6.82
(6.19)
(0.01)
0.87
0.34
0.33

(0.02)
Trace

:"o-:;j
Go7)
0.20
(0.20)
0.01

8.58

100.00

-.--



,Table  . Ss-timated  Average Pounds (dry-weight) of Food An.nually Consmed  by Diving Ducks on Back Eay, Virginia, and
Currituck  Sound, Earth  Carolina,  During the Period 1962-63; Based on Data frown  Food Habit Studies Weighted
by Naterfowl  Lays Gtilization.

Species

Greater &
Lesser American Total %

Redhead Canvasback Ringneck Scaup  %- Goldeneye Ruddy Eufflehead Diver Volume

Vallisneria americana 159,709
Pctamogeton perfoliatus 1,321 151,303
Potamogeton  pectinatus 26,320 75,185
Ruppia maritima 16,188 71,449
Jiajas  guadalupensis 66,295
ICelilotus alba 9,340
Charo spp.
Nymphaea odorata
Zea mays (Bait)
brasenia schreberi
Scirpus mericanus
Characeae
Cladium  jamaicensis
Potaxiogeton  spp.
Scirpus olneyi
Pota3l,o@on  berchtoldii(type)
Lyrica  pensylvanica
Lyrica  cerifera
Zchinochloa  walteri:,, Lleocharis  quadrangulata
Lyriophyllm  (spicatm?)
Polygons  amphibiurr,
Sparganim  X~ericanI.X
Sagittaria  subulata
Xyssa  biflora
Scirpus validus
Cyperus  spp.
Descurainia pinnata
Ueocharis  pzmrula
Galiur,;  sp-9.
I'animm  capillnrs
Foly~otJlxr:  punctatum

8,558 485 8,462
20,342 775 2 3,446
35,722 1,957 7,813
19,102 455 12 4,708
6,698 979 307

1,861
3,597
496

1,u_6
744
992
744
248
372
372
2#!&8
243
124
248
248
248
248

124
124
12L
124
124
124
124
124

455

843

136

39

19

29

39

3;
50

3,685 42

205

102
478

2

1

1

2

155
10

3

177,253
177,197
l47,030
111,964
74,279

"65:
3:597
1,339
1,116
1,085

992
886
726
392
372
277
252
124
248

z
24.8
155
134
127
124
124
124
124
124
124

23.79
23.79
19.74
15.03
9.97
1.25
0.81
0.48
0.18
0;15
0.15
0.13
0.12
0.10
0.05
0.05
0.04
0.03
0.02
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

.I
7; 3caup  corr,hi.ned  on aerial inventories.



‘l'ah1.e . (Cork ' (.:I) 2 St  j:;!.%-t  ed ;ive  r?. ~.ce :‘ounds  (dry-weight) of Food Ann:,ally Consumed by iiiving  Ducks on back  -Zay,
Virgj,::ia  Ed Curri-Luck  Sound, .;orth  Carolina, Wurinz  the Period 1962-63; cased  on i3ata  from Food iiabits
Studies ;jei&ted  by !.iaterfowl  Ga~:s  Utilizatim.

Species

Greater k
Lesser Axerican Total %

Zedhead  Canvasback 3iqneck scsup  -:t Goldeneye kuddy  Ejufflehead Diver Volume

Potmogeton  berchtoldii
Xstichlis  spicata
Scirpus robustus
Unidentified vegetation

Total VeLseta-tion.A  '

Felecypoda
(liangio  cuneata)
(Qtilopsis  leucopheata)

Gastropoda
Insecta

(Odonataa.)
Amphipoda

(Garmarus  spp.)
Iso~oda

(Cyathura polita)

Total Antial

Total Food

12.4

1,240 455 m9

124 0.02

; ;
'Trace
Trace

l-4 2,528 0.34

llO,l24 466,986 104,932 6,792 16 30,025 199 719,074 96.53

15,u7
04,140)

1,240
1,364
(1,364)

124
(124)

18,605

llo,124 466,986 123, 537 9,700 16 34,051 424 744,838 99.99

2,762
(2,364)

(10)
136
10

2,908

3,105
(2,798)

(34)

921
(921)

4,C26 225 25,764 3.46

168 21,912
't$ (19,458)

24 1 g?
6, Cl:3661  1'376

31 952
(921)

(Et,

2.94

0.19
0.18

(0.18)
0.13
m-2)
0.02

(0.02)

3: Greater and Lesser Scaup  conlbined on aerial inventories.
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cont.
Estimated Average Pounds (dry-weight) of Food Annually Consumed by Dabbling
Ducks on Back Bay, Virginia,
Period 1958-61; Based on"Data

and Currituck Sound, North Carolina, During the
from Food Habit Studies Weighted by Waterfowl

Days Utilization.

i
S p e c i e s Mallard Black, Gadwall Baldpate Pintail

Najas guadalupensis
Ruppia maritima
Scirpus olneyi
Potamogeton perfoliatus
Potamogeton pectinatus
Zea mays
Polygonum punctatum
Scirpus americanus
Eleocharis quadrangulata
Chara  spp.
Sorghum vulgare
Cladium jamaicense
Potamogeton berchtoldi
Nitella
Vallisneria americana
Carex spp.
Myrica cerifera
Amaranthus viridis
Distichlis spicata
Polygonum densiflorum
Scirpus robustus
Polygonum setaceum
Polygonum amphibium
Scirpus validus
Polygonum hydropiper
Cyperus esculentus
Eleocharis parvula
Polygonum arifolium
Nyssa aquatica
Myrica pensylvanica
Proserpinaca palustris
Sparganium americanum
Eleocharis olivacea
Polygonum sagittatum
Paspalum distichum
Cyperus spp.
Cyperus odoratus
Polygonum hydropiperoides
Algae
Eleocharis palustris
Aneilema keisak
Digitaria ischaemum
Echinochloa crusgalli
Panicum dichotomiflorum
Paspalum laeve
Ceratophyllum demersum
Ilex opaca

2,493
779

3,895
584

3,116
1,909
4,402

195
740
273

12,686
1,216

22,940
9,558
7,125
17,900
20,333
1,738

12,513

1,831
117

13,903
6,430

2,607
428
818 2,433 1,075

1,208

2,999
428

5,387
5,387
1,564
3,476

521
2,607
2,607

1,208 1,216
351 1,912
39 348

351 1,564
156 1,738

1,597 174

195
584
273
506
506
428
350
273

348
521 272
348

1,542 140,831
81 40,314

2,688
24,995
12,094
5,644

51

177

538
806

13,707

3,225
538

10,213
5,913

28,375
5,284
13,671
9,765
6,778

11,028
460

115
9,995

115
4,940
3,102
6,548

230

689

1,075

2 , 2 9 8

1 , 8 3 8

1,723

269 1,034

1,148 :



cont. Estimated Average Pounds (dry-weight) of Food Annually Consumed by
Dabbling Ducks on Back Bay, Virginia, and Currituck Sound, North
Carolina, During the Period 1958-61; Based on Data.from  Food Habit
Studies Weighted by Waterfowl Days Utilization.

Species Mallard Black Gadwall Baldpate Pintail

Carpinus caroliniana
Decodon  verticillatus
Polygonum pensylvanicum
Glycine max
Ilex spp.
Solarium  carolinense
Leptochloa fascicularis
Cornus  spp.
Panicum ramosom
Bacopa monnieri
Quercus spp.
Nyssa sylvatica var. biflora
Fimbristylis castanea
Sacciolepis striata
Carex comosa
Unidentified Vegetation

Total Vegetation

Amphipoda
Unidentified insects
Gastropoda - Gyraulus spp.
Decapoda - Palaemonetes spp.
Insect eggs?
Coleoptera
Formicidae
Hydracarina
Unidentified Animal

Total Animal

Total Food

269

174
174

156
117

78
78

42

5,025 10,080

38,486 171,528

117 2,259

158 4,031 2,872

2,323 268,225 112,008

1,608
1,378

351

468 2,259

38,954 173,787

2,986

2,323 268,225 114,994



Table O Estimated Average Pounds, (dry-weight) of Food Annually Consumed by Dabbling
Ducks on Back Bay, Virginia, and Currituck Sound, North Carolina, During the
Period 1958-61; Based on Data from Food Habit Studies Weighted by Waterfowl:
Days Utilization.

Species G.W.Teal Shoveler
Wood
Duck

Total
Dabbler

Percent
Volume

Najas guadalupensis
Ruppia maritima
Scirpus,olneyi
Potamogeton perfoliatus
Potamogeton pectinatus
Zea mays
Polygonum punctatum
Scirpus americanus
Eleocharis quadrangulata
Chara  spp.
Sorghum vulgare
Cladium jamaicense
Potamogeton berchtoldi
Nitella
Vallisneria americana
Carex spp.
Myrica cerifera
Amaranthus viridis
Distichlis spicata
Polygonum densiflorum
Scirpus robustus
Polygonum setaceum
Polygonum amphibium
Scirpus validus
Polygonum hydropiper
Cyperus esculentus
Eleocharis parvula
Polygonum~arifolium
Nyssa aquatica
Myrica pensylvanica
Proserpinaca palustris
Sparganium americanum
Eleocharis'olivacea
Polygonum sagittatum
Paspalum distichum
Cyperus spp.
Cyperus odoratus
Polygonum hydropiperoides
Algae
Eleocharis palustris
Aneilema keisak
Digitaria ischaemum
Echinochloa crusgalli

6 4
1 3

1,932

1 2 8
1 6 6
1 3

3,263
7 7
6 4

102
5 1

185,991 30.40
74 47,761 7.81
4 2 3 45,171 7.38

44,902 7.34
4 29,245 4.78

1 3 5 25,754 4.21
24,748 4.05

1 8 16,780 2.74
14,596 2.39
14,044 2"30
13,903 2.27
11,703 1.91
10,701 1.75

3 3 10,246 1.67
8,635 lo41
8,004 1.31
7,428 1.21
6,548 1.07
5,617 0.92
5,387 0.88

8 1 3,555 0.58
3,476 0.57
2,999 0.49

8 2,697 0.44
7 2,614 0.43

2,607 0.43
2,488 0.41
2,424 0.40
2,263 0.37

2 2,227 0.36
1,915 0.31
1,894 0.31
1,838 0.30
1,771 0.29

2 1,714 0.28
1,357 0.22
1,148 0.19

2 964 0.16
2 0 954 0.16

748 0.12
584 0.10
542 0.09
506 0008

2,636

1 3

6 1 4

1 3

1 1 5

409
1,357

6 1 4
141
205

2 6 9



Table cont. Estimated Average Pounds (dry-weight) of Food Annually Consumed by
Dabbling Ducks on Back Bay, Virginia, and Currituck Sound, North
Carolina, During the Period 1958-61; Based on Data from Food Habit
Studies Weighted by Waterfowl Days Utilization.

Species G.W.Teal Shoveler
Wood Total Percent
Duck Dabbler Volume

Panicum dichotomiflorum
Paspalum laeve
Ceratophyllum demersum
Ilex opaca
Carpinus caroliniana
Decodon  verticillatus
Polygonum pensylvanicum
Glycine max
Ilex spp.
Solanum carolinense
Leptochloa fascicularis
Cornus  spp.
Panicum ramosom
Bacopa monnieri
Quercus spp.
Nyssa sylvatica var. biflora
Fimbristylis castanea
Sacciolepis striata
Carex comosa
Unidentified vegetation

Total Vegetation

Amphipoda
Unidentified insects
Gastropoda - Gyraulus spp.
Decapoda - Palaemonetes spp.
Insect eggs?
Coleoptera
Formicidae
Hydracarina
Unidentified animal

Total Animal

Total Food

506
428

1 351
273
269

269 269
26 201

174
156
117

102 102
78
78
42

26 26
1 8 1 8

1 3 1 3
3 3

1 1
51 50 22,267

12,720 346 185 605,821

2,376
1,608
1,378

351
6 4 64
1 3 1 3
1 3 1 3

3 3
173 173

90 176 5,979

611,80012,810 522 185

0.08
0 . 0 7
0006
O-04
0.04
0.04
O-03
0.03
0.03
0,02
0.02
0 . 0 1
0,Ol
0 . 0 1

-0
mm
m.
- -
- -

3.64

9 9 . 0 2

0 . 3 9
0.26
0.23
0.06
0 . 0 1
--
DO
- -

0.03

0 . 9 8

1 0 0 . 0 0





?
Table cont. Estimated Average Pounds (dry-weight) of Food Annually Consumed by Diving Ducks on Back Bay,

Virginia, and Currituck Sound, North Carolina, During the Period 1958-61; Based on Data from
Food Habit Studies Weighted by Waterfowl Days Utilization.

Species

Greater &.
Lesser American Buffle- Old Total %

Redhead Canvasback Ringneck Scaup* Goldeneye Ruddy head Squaw Diver Volume

Scirpus validus
Smilax spp.
Sorghum vulgare
Potamogeton gramineus
Scirpus robustus
Hippuris vulgaris
Polygonum setaceum
Ilex vomitoria
Polygonum hydropiperoides
Polygonum arifolium
Unidentified vegetation

162
162 'K,
162
162
162
162

5,119 18,170 12,475

Total vegetation 48,706 134,644 160,554

Amphipoda
Gastropoda - Gyraulus
Hydracarina
Pelecypoda
Odonata
Hymenoptera
Hemiptera - Belestome spp
Isopoda
Unidentified Animal

5,125 486
162
243
162

81
49

Total Animal

15,530 324-

49 20,655 1,458

Total Food 48,755 155,299 162,012

79
13

9
1

1,875 47- 2,762

13,083 50 75,673

7,869
84

84

I  -

X Lesser and greater scaup not separated on inventories.
** Probably occurs as bait for diving ducks.

26
- -

26 8,037

13,109 50 83,710

182 8 432,900 93.45

31
4
6

92

102

284

13,480 2.91
277 0.06
247 0.05
168 0.04
84 0,02
81 0.02
49 0.01
26 0.01

15,946 3.44

31

39

30,358 6.55

463,258 100 o 00

162 0.03
162 0,03
162 0.03
162 0.03
162 0.03
162 0,03
79 0.02
13 mm
9 mm
1 _-

40,448 8073



Table . Cmparison  of Percent 'of Food fran  Each Source for Each Waterfowl
Species. Based on Food Habit Study Average 1958-61 and Food Habit
Study of 1962 on Back Bay, Virginia and Currituck Sound, North
Carolina.

Species
Field

1958 1962
Marsh

1958 1962
B a y

1958 1962

Mallard
Black Duck
Gadwall
Baldpate
Pintail
G. W. Teal
Wood Duck
Shoveler

9.6 3.4 70.1
19.8 i.4 59.5

0.1 34:;
1.9 -42.4

1.3 1.9 94.4

96.7 94.8 42:;

45.1 20.3 51.5
E

19:1

20.7 96.0 89.2 59.8

*96.3 80.8
g: . 57.6 4.3 32.8 53.0

59.3 45.1

Total Dabblers 6.3 1.6 33.0 33.5 60.7 64.9

Redhead 100.0 100.0
Canvasback 2.0 5.0 95.0 98.0
Hingneck 1.0 0.3 12.2 3*0 *86.8 S96.7
Gr. & Lr. Scaup 0.1 17.3 2.3 82.9 ":-97..7
American Goldeneye 10.0 100.0 90.0
Ruddy Duck 3.6 96.4 99.1
Bufflehead l4.7 85.3 96.9

Total Divers 0.3 1.3 7.2 0.6 92.5 98.1

Total Ducks 3.7 1.5 21.9 20.5 74.4 78.0

coot 0.2 0.1 99.8 99.9
Canada Geese 70.0 32.4 5.7 10.3
Nhistling Swan 1.8
Snow Geese 100.0 100.0

Total Waterfowl 29.4 13.7 26.2 27.9 44.4 58.4

* Including bait.
Note: Mergansers and minor species not included.
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Table . Pounds (dry-weight) of Food from Each Source Required by Each Species
of Waterfowl for 1962 on Back Bay, Virginia anti  Currituck Sound, North
Carolina.

Species Field Marsh 'Bay

&~allard
Black Duck
Gadwall.
Baldpate.
Pintaii
G. W. Teal
Wood Duck
Shoveler

Total Dabblers

Redhead
Canvasback
Ringneck
Gr. & Lr. Scaup
American Goldeneye
Bufflehead
Ruddy Duck

2,379 31,486 35,965
8,062 126,971. 200,534

491 4,046
426 81,330

5,205 123,553 3$:;;;
500 17,192 8:649

1,342 9:: 783

17,914 382,051 739,375

IlO,
9,340 Trace 457,646

372 3,720 *119,445
10 223 *9,467

2
Trace 42
'Trace 3:; 33,744

Total Divers 9,722 4 , 2 6 5 730,851

Total Ducks 27,636 386,316 1,4‘@,227

c o o t .' Trace 122 122,303
Canada Geese 2,185,963 697,069 3,864,351
Whistling Swan
Snow Geese

73,032 3,984,278
3,35&418

,Total  Xaterfowl 2,213,599 4,514,957 9,441,158

**Total  G3me Species- 2,204,259 1,083,507 4,889,llO

* Including bait.
+M Redhead, Canvasback, Whistling Swan, and Snow Geese not included as game species<
Blue-wing Teal and minor species not included.



Table . Volume Percent Averages from Gizzard Contents of All Species of Waterfowl
Occurring in the 1962-63 Food Habit Study. Back Bay, Virginia and
Currituck Sound, North Carolina.

Species
Avg.Veg. Avg.Anixal Avg.Food Avg.Grit Mmber
> (%I (%I (%I (%I Gizzards

Flack Duck
Ii&lard
Gadwall
Pintail
G. W. Teal
Baldpate
Shoveler
Wood Duck

Redhead.
Canvasback
Ringneck
Gr. & Lr. Scaup
Americen  Goldeneye
Fufflehead
American Scoter
Ruddy Duck

coot
Canada Geese
American Erant
Whistling Swan

47.0 Z:? 56.5 43.5 103
52.9 58.9 W.1 76
so.7 2; 80.7 19.3 10
59.4 64.3 35.7 125
54.0 0.9 54.9 45.1 127
53.7 1.6 55.3 2:: 109
51.6 Trace 51.6 ,3
61.5 0.0 61.5 38.5 3

Total Dabblers : 556

54.4 Trace 54.4 45.6 8.
56.4 0.0 56.4 43.6 5
39.3 7.1 46.3 53.7 179
38.4 16.4 54.8 45.2 73
10.0 $5 10.0 90.0 1
34.4 73.6 26.4 26
41.2

5:4
100.0 0.0 1

41.2 46.6 53.4 104

Total Divers : 397

Total Ducks : 953

68.5 0.5 117
53.8 Trace

69.0 .z*i
53.8

40.0 0.0 40.0 60:o
109

1
44.8 Trace 44.8 55.2 21

'Total irJaterfow1  : 1201

Note  : I;ergansers not included.
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‘Table . Volume Averages from Gizzard Contents of All Species of..Waterfowl
Occurring in-the 1962-63 Food Habit Study, Back Bay, Virginia and
Currituck Sound, North Carolina.

Species
Avg.Veg. Avg. Animal Avg. Food Avg.Grit Avg.Ttl.  Number
(4 (4 (4 (4 (cc> Gizzards

Elack  Duck 2.69 0.54
I:allard 3.31 o.:s
Gadwall 4.53 o.co
Fintail 2.76 0.23
11d.  W. reel 0.61 0.01
Faldpate 2.61 0.08
Shoveler 3.27 Trace
Nood  Duck 1.95 O.GO

3.23 2.49 56’2 103
3.69 2.57 76
4.53 1.08 5:61 10
2.99 1.66 4.65 125
0.62 0.51 1.13 127
2.69 2.17 4.86 109

3.27 3.07 6.341.95 1.22 3.17 ;

Sedhe;d
Canvasback
CLingneck
[Gr. &I Lr. scaup
American Goldeneye
Eufflehead
i%erican  Scoter
I;uddy  Duck

5.03 Trace
i.91 0.00
1.72 0.31
1.75 0.75
0.30 0.00
0.73 0.83
0.21 0.30
1.14 0.15

5.03 4.22
4.91 3.79
2.03 2.35
2.50 2.06
0.30 2.70
1.56 0.56
0.51 0.00
1.29 1.48

'Total  Dabblers: 556

9.25
s.70

zi
3:60
2.12
0.51
2.77

;
179
73
1

2 6
1

104

Total  divers: 397

Total Ducks: 953

coot 5.86 0.04 5.90 2.65 8.55 117
Canada Geese 10.01 Trace 10.01 8.60 18.61 109
American Brant 4.60 0.00 4.60 6.90 11.50 1
3histling  Swan 8.4t3 Trace 8.48 10.44 18.92 21

Total 'Waterfowl: 1201

Xote:  >:ergansers  not included.



Table b Comparison of Percent Total Food (dry-weight) Consumed by ~11  Species
of Waterfowl on Back Bay,Virginia  and Currituck Sound, North Carolina
from 1958  through 1962.

Eallard
Zlack  Duck
Gadwall
Baldpate
Pintail
G. W. Teal
E. W. Teal
Xocd  Duck
Shoveler

0.26
1.53
0.02
2.97
1.05
0.04
0.08

1.49
0.02
2.17
0.90
0.l.l
0.03

0.01

0.41
1.36
0.02
1.92
0.84
0.10
c;.Ok

0.31 0.33
1.65 1.49
0.02 0.02
2.56 2.31
1.23 0.99
0.17 0.11
0.07 0.05

0.01

0.43
2.07
0.03
2.63
1.69
0.16
0.02
0.01
0.01

'Jotal  Dabbler 5.96 5.03 4.49 6.02 5.32 7.06

Redhead 0.54 0.19 0.55 0.40 o.Lc2 0.68
Canvasback 1.17 0.59 1.66 1.74 1.34 2.88
Xingneck  Duck 0.69 1.13 1.43 2.03 1.39 0.77
G r .  & Lr;  Scaup 0.35 0.09 - 0.13 0.11 0.06
Ruddy Duck 0.10 0.38 0.76 1.38 0.72 0.21
Eufflehead
American  Goldeneye -

Total Diver 2.85 2.39 4.40 5.69 3.98. 4.60

'Total Ducks 8.83 7.52 9.09 11.71 9.33 11.67

coot
Canada Geese
Xhist  ling Swan
Snow Geese
American  Brant

4.51 2.96 4.60 4.31 4.10 0.76
36.37 32:*:: 46.19 41.59 41.46 41.78
21.60 22.61 20.02 23.25 25.05
28.25 22:86 17.51 22.37 21.79 20.74
o.LLLL - 0.07

Wotal  Xaterfowl ( All. instances 100.00 percent. >

* Elinor  mecies  such as Cld Squaw included in total but not listed above.



Table 0 Gizzard Contents of 52 Mallards from Back Bay, Virginia, and
Currituck Sound, North Carolina; 1958-61.

%
Volume Volume

Species (cc> Food Times

Polygonum punctatum 18.58 11.3 17
Scirpus olneyi 16.54 10.0 20
Potamogeton pectinatus 13.23 8.0 19
Polygonum amphibium 12.61 7.7 1
Najas guadalupensis 10.62 6.4 10
Zea mays 8.10 4.9 3
Cladium jamaicense 7.71 4.7 9
Polygonum sagittatum 6.69 4.1 6
Polygonum arifolium 5.11 3.1 5
Scirpus robustus 5,04 3.1 12
Myrica cerifera 3.53 2.1 13
Ruppia maritima 3.28 2.0 10
Eleocharis quadrangulata -3.12 1.9 11
Potamogeton perfoliatus 2.42 1.5 12
Aneilema keisak 2.40 1.5 1
Echinochloa crusgalli 2.20 1.3 1
Panicum dichotomiflorum 2.20 1.3 1
Carex spp. 1.83 1.1 2
Scirpus validus 1.79 1.1 8
Paspalum laeve 1.77 1.1 3
Proserpinaca palustris 1.55 0,9 7
Ceratophyllum demersum 1.50 0.9 1
Nyssa aquatica 1.40 0.9 1
Chara spp. 1.20 0.7 1
Ilex opaca 1.16 007 2
Digitaria ischaemum 1.10 0.7 1
Scirpus americanus 0.79 0.5 10
Eleocharis palustris (type) 0.76 0.5 9
Sparganium americanum 0.71 0.4 3
Ilex spp. 0.60 0.4 2
Solanum carolinense 0.55 0.3 1
Potamogeton berchtoldi 0.53 0.3 2
Panicum ramosum 0.40 0.2 1
Cornus  spp. 0.32 0.2 1
Myrica pensylvanica 0.18 0.1 4
Rhus radicans 0.04 1
Carpinus caroliniana 0.03 2
Carex comosa Trace 1
Echinochloa walteri Trace 1
Eleocharis parvula Trace 1



Table cont. Gizzard Contents of 52 Mallards from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

Species
Volume
(CC>

%
Volume
Food Times

Juniperus virginiana
Leersia oryzoides
Nymphaea odorata
Polygonum hydropiperoides
Rosa palustris
Rumex spp.
Sacciolepis striata
Setaria  magna
Trifolium spp.
Unidentified vegetation

Total Vegetation 162076 98.8 51

Decapoda
Palaemonetes sp.

Amphipoda
Gammarus

Nematoda

Insecta

Odonata

Unidentified animal

Total Animal

Galls
Grit
Lead shot (number)

Total Food 164.69

Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
21.17

1
1
1
1
1
1
1
1
1

12.9 14-

1.40 0.9 3

0,53 0.3 3

Trace 1

Trace 1

Trace 1

Trace

1.93

0.12
120.81

7

2-

1.2 10

(42:3)*
1

5 2
6

(57.7)% 5 1

Total Content 285.50

* Percent of total content.



Table O Gizzard Contents of 52 Black Ducks from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

Speeies
Volume
c-1

%
Volume
Pood Times

Scirpus olneyi 24.68
Polygonum punctatum 21.96
Zea mays 19.37
Sorghum vulgare 14.95
Najas guadalupensis 13.70
Eleocharis quadrangulata 13.43
Potamogeton perfoliatus 10.38
Potamogeton pectinatus 7.65
Cladium jsmaicense 6.88
Distichlis spicata 5.85
Polygonum densiflorum 5.85
Polygonum setaceum 3.75
Vallisneria americana 2.80
Cyperus esculentus 2.80
Polygonum hydropiper 2.74
Myrica cerifera 2.62
Nyssa aquatica 2.10
Scirpus americanus 1.83
Sparganium americanum 1.80
Proserpinaca palustris 1.69
Scirpus robustus 1.62
Ruppia maritima 1.37
Polygonum arifolium 1.31
Scirpus validus 0.58
Algae 0.50
Eleocharis palustris (type) 0.41
Myrica pensylvanica 0.34
Polygonum hydropiperoides 0.32
Polygonum pensylvanicum 0.18
Glycine max 0.18
Polygonum sagittatum 0.12
Nyssa sylvatica var. biflora 0.08
Decodon  verticillatus 0.04
Ceratophyllum demersum Trace
Chara  spp. Trace
Cyperus spp. Trace
Echinochloa walteri Trace
Pimbristylis castanea Trace
Hibiscus ,oeul-iroseus Trace
Kosteletzka virginica Trace
Nymphaea odorata Trace

13.2
11.7
10.3
8,O
7.3
7.2
5.5
4.1
3 . 7
3 . 1
3 . 1
2.0
1 . 5
1 . 5
1 . 5
1.4
1.1
1.0
1.0
0.9
0.9
0.7
0 . 7
0.3
0.3
0.2
0.2
0.2
0.1
0.1
0.1

1 8
1 6
4
3
7
8
8
9

11
1
4
4
1
1
4

1 9
1

1 0
3

1 1
8
6
4
5
2
4
6
7
2
1
1
1
1
1
1
1
1
2
1
1
1



cont. Gizzard Contents of 52 Black Ducks from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

’

Species
Volume
(cc>

%

Volume
Food Times

Panicum dichotomiflorum
Paspalum spp.
Polygonum amphibium
Potamogeton berchtoldi?
Potamogeton gramineus?
Rhus copallina
Sagittaria falcata
Zostera marina
Unidentified vegetation

Total Vegetation 184.72 98.7

Amphipoda
Gammarus

Diptera
Odonata
Unidentified animal

Total Animal 2.73 1 . 3 7

Grit
Lead Shot (number)

Total Food

Total Content

Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
10.84 5.8

2.73 1.3 6
Trace 1
Trace 1
Trace 2

92.89 (33.1)5; 5 2
2 4 1 3

187.45

280.34 (66.9>+<

* Percent of total content.



Table O Gizzard Contents of 142 Baldpate from Back Bay, Virginia, and
Currituck Sound, North Carolina, 1958-61,

Species
(cc>

Volume

%
Volume
Food Times

Najas guadalupensis 17i.o‘31
Ruppia maritima 50.56
Potamogeton perfoliatus 31.32
Chara  spp. 17.00
Potamogeton pectinatus 15.13
Nitella  spp. 12.79
Vallisneria americana 7.52
Zea mays 7.20
Cladium Qamaieense .'4.16
Scirpus olneyi 3.27
Scfrpws  validus 1.42
Myrica cerifera 1.20
Eleocharis quadrangulata 1.00
Potamogeton berehtoldi 0.79
Scirpus americanus 0.61
Paspalum distichum 0.25
Carpinus  caroliniana 0,20
Glycine max 0.16
Eleocharis parvula 0.14
Pinus taeda 0006
Polygo,num densiflorum 0.06
Cyperus spp. 0.04
Cornus  spp, 0.04
Algae Trace
Garex spp. Trace
Cephalanthus occidentalis Trace
Cyperus odoratus Trace
Eleocharis palustris (type) Trace
Liquidambar styraciflua Trace
Myrica pensylvanica Trace
Paspalum boscianum Trace
Polygonurn hydropiper Trace
Polygonum  punctatum Trace
Unidentified vegetation 5.05

Total Vegetation 336.28

Cordylophora lacustris Trace
Unidentified insect Trace

Total Animal Trace

Grit 320.02
Lead shot (number) 1

Total Food 336.28 (51,2]*

Total Content 656.30 ( ; . 2 ] .,m,

52.4
15.0
9.3
5.1
4.5
3.8
2.2
2.1
lo2
1.0
0.4
0.4
oo3
0.2
0.2
0.1
0.1

1.5

99.8

Q48.8)*

110
3 9
2 1
1 3
1 3
19
1 3
1
4

19
1 1
2
1
2
3
1
1
1
5
1
1
4
1
1
1
1
1.
3
1
1
1
1
1
1

141

1
1

2

142
1

141

* Percent of total content.



Table o Gizzard Contents of 50 Pintail  from Back Bay, Virginia, and
Currituek  Sound, North Carolina; 1958-61.

Species
Cccl
Volume

%
Volume
Food Times

Majas  guadalupensis 24.71
Scirpus olp_eyi 11,88
Scirpus americanus 9.58
Potamogeton berchtoldi 8.70
Potamogeton perfoliatus 8.47
Potamogeton pectinatus 5.86
Amaranths viridis 5.70
Ruppia maritima 4.55
Carex spp. 4.28
Myriea cerifera 2.70
Eleocharis  parvula 1.99
Myrfea pezsylvanica 1.55
Eleoeharis  olivacea 1,50
Cyperus odoratus 1.00
Paspalum distichum 0.90
Scirpus robustus 0.58
Eleoeharis quadrangulata 0.43
Distiehlis  spicata 0.22
Vallisneria americana 0,lO
Cladium jamaicense o,oa
Leptochloa fasc%cularis Trace
Nitella spp. Trace
Polygonurn hydropiperoides Trace
Polygonum pwnetatum Trace
Polygonum  setaceum Trace
Rhus copallina Trace
Scirpus validus Trace
Unidentified vegetation 2050

Total Vegetation

Insecta 1,35
Gastropoda 1,20
Amphipoda Trace

Total Animal.

Grit 104.18
Lead Shot (raber) 3

Total Food 99.82 (48.9)* 49

97.27

2055

24.7
11,9
9.6
8.7
8.5
5.9
5, a
406
4.3
2.7
2.0
1.6
lo .5
1.0
0,9
0.6
0,4
0,2
0,l
8.1
. -

205

,?7h.5

la4
1.2

206

(51.1)*

18
11
19
3

12
13
1

14
2

11
3
4
1

-2
1
4
3
1
2
4
1
1
1
1
1
1
3
3

1
6
1

8

50
2

Total Content 204.00

* Percent of total content.,



Table 0 Gizzard Contents of 42 Green-winged Teal from Back Bay,
Virginia, and Currituck Sound, North Carolina, 1958-61.

Species
(cc>

Volume

%
Volume
Food Times

Scirpus americanus 10.18
Carex spp. 8022
Scirpus olneyi 6.04
Cyperus spp. 4.23
Polygonum hydropiperoides lo91
Scirpus validus 1.90
Paspalum  distichum 1.29
Decodon  verticillatus 0.85
Digitaria ischaemum 0.83
Eleocharis palustris (type) 0.63
Zea mays 0.53
Algae 0.44
Potamogeton peetinatus 0.40
Eleoeharis olivacea 0.37
Leptoehloa fascicularis 0.32
Cladium  jamaicense 0.31
Eleocharis quadrangulata 0.24
Chara  spp. 0.21
Najas guadalupensis 0018
Potamogeton berehtoldi 0.16
Polygonum pensylvanicum 0.06
Scirpus robustus 0.05
Fimbristylis castanea 0.04
Eleocharis parvula 0.03
Polygonum punctatum 0.03
Ruppia maritima 0.03
Polygonum hydropiper 0.02
Nitella  spp. 0.01
Setaria  viridis 0,Ol
Bidens  spp. Trace
Carex eomosa Trace
Myrica cerifera Trace
Panicum dichotomiflorum Trace
Polygonum densiflorum Trace
Potamogeton perfoliatus Trace
Proserpinaca palustris Trace
Unidentified vegetation 0.16

Total Vegetation 39.68

25.5
20.6
15.1
10.6
4.8
4.8
3.2
2.1
2.1
1.6
1.3
1.1
1.0
0,9
0.8
0.8
0.6
0.5
0.5
0,4
0.2
0.1
0.1
0.1
0.1
0.1

0.4

99.4

1 6
1 5
1 3
7
7
8
3
2
1

1 2
1
2
4
1
4
4
5
2
3
3
2
4
1
3
2
4
1
1
1
1
1
1
1
1
1
1

11-

42



I’
! Table cant  D Gizzard Contents of 42 Green-winged Teal from Back Bay,

Virginia, and Currituck Sound, North Carolina, 1958-61.

, .

Species
(cc>

Volume

%
Volume
Food Times

Unidentified insect eggs?
Coleoptera ?
Formicidae
Diptera (Stratiomyiidae)
Isopoda (Cyanthura polita)
Coleoptera

Bydrophilidae (Berosus)
Dytiscidae (Hydroporus)

Unidentified animal

0.20
0.03
0.02
Trace
Trace

Trace
Trace
0.01

0.5 1
0.1 2
0.5 1

3
1

1
1
2

Total Animal 0.26 0.7 9

Amidostomum Trace

Grit 22.06 (35.6)* 42
Lead Shot 0

Total Food 39.94 Q64.4)* 42

1

Total Content 62.0

2% Percent of total content.



Table 0 Gizzard Content of 17 Gadwall  from Back Bay, Virginia, and
Currituck Sound, North Carolina, 1960-61.

Species
(CC>

Volume

%
Volume
Food Times

Najas  guadalupensis 3 9 . 2 6
Algae (Cyanophyta - oscillatoriales) 6 . 9 5
Eleocharis parvula 4 . 5 0
Ruppia maritima 2 . 0 8
Scirpus validus 1 . 3 2
Bacopa monnieri 1 . 0 5
Cyperus eseulentus Trace
Panicum capillare Trace
Potamogeton pectinatus Trace
Unidentified vegetation 4 . 0 0

Total Vegetation

Lepidoptera

Total Animal

Grit

Lead Shot (number)

Total Food

Total Content

5 9 . 1 6

Trace

Trace

3 1 . 3 4 Q34.6)*

1

59.16

90.50

6 6 . 4
11.7
7. 6
3 . 5
2 . 2
1 . 8

6 . 8

100.0

(65.4)*

1 6

1

1

17

1

1 6

17

* Percent of total content.



Table ., Gizzard Contents of e6 Wood Duck from Back Bay, Virginia; 19~8-61.

x
Ccc) Vo lume

Species Volume Food Times

Zea mays 10.63 73.1 2
Quercus spp. 2.00 13.8 1
Nyssa spp. 1.43 9.8 2
Scirpus olneyi 0.25 la7 1
Polygonurn hydropiperoides 0.15 1.0 3
Carex comosa 0.08 006 1
Sparganium amerieanum Trace.- 1

Total Vegetation l&.54 100.0 4

Grit 2.96 (16.9)* 4
Lead Shot (number) 1 1

Total Food

Toeal  Content

14.54 (83.1)* 4

17.50 4

* Percent of total content.



: :

Table 0 Gizzard Contents of 9 Shoveler from Back Bay, Virginia, and
Currituck  Sound, North Carolina; 1958-61,

Species
Cccl
Volume

%
Volume
Food Times

Scirpus robustus lo84
Ruppia maritima 1.70
Scirpus olneyi 0.96
Nitella spp. 0.75
Algae 0.45
Scirpus americanus I 0.41
Scirpus validus 0018
Polygonum hydropiper 0.15
Potamogeton  pectinatus 0.09
Sacciolepis striata o*oa
Myriea pensylvanica 0.04
Paspalum distichm 0.03
Ceratophyllum demersum 0.02
Polygonum pensylvanicum 0,02
Eleocharis palustris (type) Trace
Eleocharis parvula Trace
Myrica cerifera Trace
Panieum  virgatum Trace
Scirpus fluviatilis Trace
Unidentified vegetation 1,15

Total Vegetation

Hydracarina
Unidentified animal

7.86

0.07 0.6 1
3.96 33.3 1

Total Animal

Grit
Lead Shot

Total Food

Total Content

4.03

13.61 g53.4j*

11089 -446.6)* 9

25,50

15.5
14.3
8 . 1
6 . 3
308
3.4
1 . 5
1 . 3
0.8
0.6
oo3
0*3
0.2
0.2

9.7

66.1

33.9

3
2
2
2
1
3
2
2
2
1
1
1
1
1
1
1
1
1
1
3

2

9
0

9

* Percent of total content.



i
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Table 0 Gizzard Contents of 6 Canvasback from Back Bay, Virginia, and
Currituck Sound, North Carolina; 1958-61.

Species
(cc) Volume
Volume Food Times

Potamogeton pectinatus
Vallisneria americana
Potamogeton perfoliatus
Scirpus americanus
Ruppia maritima
Najas guadalupensis
Echinochloa walteri
Polygonum punctatum
Scirpus olneyi
Spartina cynosuroides
Unidentified vegetatibn

11.44
-.' 6.30

1.87
1.50
1.21
0.21

Trace
Trace
Trace
Trace
3.50

Total Vegetation 26.03 86.7 6

Amphipoda
Unidentified animal

Total Animal

Grit 16.97 (36-l)* 6
Lead Shot (number) 1 1

Total Food 30.03 (63.9)* 6

Total Content 47,o 6

1.00
3.00

4.00

3,3
10.0

13.3

4.
1
3
2
5
1
1
1
1
1
1

1
1-

1

* Percent of total content.



Table . Gizzard Contents of 13 Redhead from Back Bay, Virginia, and
Currituck Sound, North Carolina; 1958-61.

Species
(cc>
Volume

%
Volume
Food Times

Najas guadalupensis
Potamogeton pectinatus
Ruppia maritima
Chara  spp.
Algae
Spartina cynosuroides
Vallisneria americana
Unidentified vegetation

13.43
7.27
3.23
1.75

Trace
Trace
Trace
3.00

46.8 8
25.3 3
11.2 3
6.1 1

1
1
3

10.5 1-

Total Vegetation 28.68 99.9 12

Hemiptera - Belostomidae-Belostome spp. 0.04 O,l 1

Total Animal 0.04 O*l 1

Grit
Lead shot

38.28 (57.1>* 13
0

Total Food 28.72 (42,9)* 12

Total Content 67.00 1 3

/.’

* Percent of total content.



Table D Gizzard Contents of 65 Ringneck  Duck from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

Species
(cc)

Volume

%
Volume
Food Times

Zea mays* 27.38
Najas guadalupensis 18.43
Ruppia maritima 17.74
Vallisneria americana 13.33
Potamogeton pectinatus 11.29
Potamogeton perfoliatus 10.21
Scirpus fluviatilis 7.92
Triticum aestivum* 6.30
Zostera marina 5.27
Cladium jamaicense 3.13
Myrica cerifera 2.32
Polygonum punctatum 0.75
Rhus copallina 0.68
Scirpus olneyi 0.62
Berchemia scandens 0.60
Distichlis spicata 0.52
Potamogeton berchtoldi 0.49
Scirpus americanus 0.34
Sparganium americanum 0.34
Myrica pensylvanica 0.32
Phytolacca  americana 0.30
Carpinus caroliniana 0.23
Polygonum sagittatum 0.15
Sorghum vulgare 0.15
Hippuris vulgaris 0.14
Scirpus validus 0.12
Ceratophyllum demersum 0.09
Smilax spp. 0.08
Scirpus robustus 0.07
'Potamogeton gramineus 0.07
Algae Trace
Carex comosa Trace
Cyperus spp. Trace
Echinochloa walteri Trace
Eleocharis palustris (type) Trace
Eleocharis quadrangulata Trace
Fimbristylis castanea Trace
Polygonum densiflorum Trace
Polygonum hydropiper Trace
Polygonum hydropiperoides Trace
Potamogeton pusillus (type) Trace
Proserpinaca palustris Trace
Rubus  spp. Trace
Spartina cynosuroides Trace
Unidentified vegetation 10.86

Total Vegetation 140.24 99.2

19.4
13.0
12.5
9.4
8.0
7.2
5.6
4.5
3.7
2.2
1 . 6
0.5
0.5
0.4
0.4
0.4
0.3
0.2
0.2
0.2
0.2
0.2
0 . 1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

7.7

5
24
36
4

29
28
1
1
8

10
5
1
2
4
1
1
6
9
4
6
1
1
1
1
1
5
1
1
3
1
1
1
1
1
3
1
1
1
3
2
1
1
1
1

10-

6 2

* Bait
** Percent of total content.
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Table cont. Gizzard Contents of 65 Ringneck  Duck from Back Bay,
Virginia, and Currituck Sound, North Carolina; 1958-61.

Species
(cc>

Volume

%
Volume
Food Times

Amphipoda 0.40 0.3 2
Hydracarina 0.18 0.1
Gastropoda 0.13 0.1 4
Hymenoptera 0.09 0.1 1
Pelecypoda 0.09 0.1 1
Unidentified animal 0.28 0.2 3

Total Animal 1.17 0.8 5

Grit 147.58 (51no)** 6 5
Lead Shot 0.51(22) ( 0.2)** ., 4

Total Food 141.41 (48.8)** 6 2

Total Content 289.5 6 5

* Bait.
** Percent of total content.



Table D Gizzard Contents of 7 Greater Scaup from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

Species
(cc>

Volume

%
Volume
Food Times

Najas guadalupensis
Potamogeton pectinatus
Eleocharis parvula
Scirpus americanus
Ruppia maritima
Vallisneria americana
Potamogeton perfoliatus
Chara  spp.
Myrica pensylvanica

5.86
3.30
1.10
0.88
0.51
0.03
0.03

Trace
Trace

50.0
28.2
9.4
7.5
4.3
0.3
0.3

Total Vegetation 11.71 100.0 6

Unidentified insect Trace 1

Grit 16.79 (.58.9)* 6

Total Food 11.71 (41.1)* 6

Total Content 28.50 7

* Percent of total content.



,.
; Table O Gizzard Contents of 17 Lesser Scaup  from Back Bay, Virginia,

and Currituck Sound, North Carolina; 1958-61,

Species
(cc>
Volume

%
Volume
Food Times

Potamogeton pectinatus 3.34
Myrica pensylvanica 1.60
Ruppia maritima 1.06
Scirpus olneyi 0.75
Vallisneria americana 0.69
Cladium jamaicense 0.36
Myrica cerifera 0.33
Chara  spp, 0.30
Potamogeton perfoliatus 0.24
Scirpus americanus 0.20
Najas guadalupensis 0.19
Polygonum pensylvanicum 0.15
Ilex vomitoria 0.03
Potamogeton berchtoldi Trace
Unidentified vegetation 3.50

26.1
12.5
8.3
5.9
5,4
2.8
2.6
2.3
1.9
1.6
1.5
1.2
0.2

27.4

8
1
7
1
3
2
4
1
5
1
4
1
1
1
1-

Total Vegetation 12.74 99.7 16

Isopoda - (Cyanthura?) 0.04 0.3 2
Amphipoda Trace 1
Gastropoda Trace 1

Total Animal 0.04 0.3 2

Grit 24.04 (64.1)* 17
Lead Shot (volume and number) 0.68- (29) ( 1.8)* 1

Total Food 12.78 c34.1>* 16

Total Content 37.50 17

* Percent of total content.



Table (I Gizzard Contents of 55 Ruddy Duck from Back Bay, Virginia, and
Currituck  Sound, North Carolina; 1958-61,

Species
CCC)

Volume

%
Volume
Food Times

Ruppia maritima
Potamogeton pectinatus
Potamogeton perfoliatus
Chara  spp.
Nymphaea odorat:a
Najas guadalupensis
Scirpus olneyi
Vallisneria americana
Scirpus amerfearus
Potamogeton pusillus  (type>
Eleocharis quadrangulata
Polygonum densif1or.w
Myrica eerifera
Myrica pensylvaniea
Unidentified vegetation

14.31 34=..5
9.92 23.9
5,04 12.1
2.85 609
lo02 2 0 .5
0061 1.5
0.61 1.5
0*54 1.3
0.38 0,9
0.32 O-8
0.21 0" .5
0,15 Oo4
0,09 O-2
0006 O,l
1.38 3.3

37
13
18
1
2
7
2
3
2
1
3
1
1
1
8-

Total Vegetation 37.49 90"4 55

Amphipoda
Gastropoda
Odonata
Unidentified animal

3.91 9.4 9
0.06 0.1 1
0.04 0.1 1

'B'raeei 1-

Total Animal 4,Ol 9.6 11

Grit
Lead Shot

51,50 (.5.504)* .55
0

Total Food

Total Content 93.00 55

* Percent of total content,



Table D Gizzard Contents of 12 Bufflehead from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

Species
ccc>

Volume

%
Volume
Food Times

Ruppia maritima
Najas guadalupensis
Scirpus americanus
Polygonum hydropiperoides
Potamogeton pectinatus
Myrica pensylvanica
Scirpus olneyi
Polygonum punetatum
Polygonum arifolium
Sparganium amerieanum
Potamogeton perfoliatus
Cladium jamaicense
Galium spp.
Myrica cerifera
Polygonum hydropiper
Potamoget0.n gramineus (type)

2,23
2.17
0060
0.30
0.23
0.15
0,ll
0.10
0,05
0,05
0.03
0.01
Trace
Trace
Trace
Trace

23.7
23.1
604
3.2
204
106
1,2
1.1
0.5
0.5
0.3
0.1

a
6
2
1
2
1
2
2
1
1
3
1
1
1
1
1-

Total Vegetation 6003 64.2 11

Pelecypoda 0.20 2,l‘ 1
Hydracarina 0.13 1.4 1
Gastropoda Trace 3
Pisces Trace 2
Unidentified animal 3,03 32.3 2

Total Animal 3.36 3508 6

Grit
Lead Shot

6.21 (39.8)* 12
0

Total Food 9.39 Q60.2)* 11

Total Content 15.60 12

* Percent of total content.



I  ,
Table - Gizzard Contents of 2 American Goldeneye from Back Bay, Virginia,

and Currituck Sound, North Carolina; 1958 and 1961.

Species
(cc>
Volume

%
Volume
Food Times

Potamogeton pectinatus 0.20 5:6 1
Myrica pensylvanica Trace 1
Ruppia maritima Trace 1
Unidentified vegetation 3.40 94.4 1

Total Vegetation 3.60 100.0 1

Unidentified animal Trace 1

Total Animal Trace 1

Grit 0,90 (20.0)* 2

Total Food 3.60 (80.0)* 1

Total Content 4.50 2

* Percent of total content.



Table 0 Gizzard Content of 1 Old Squaw from Currituck Sound, North
Carolina; January 1961,

Species
(4

Volume

%
Volume
Food Times

Najas guadalupensis 0.05 10.0 1
Potamogeton pectinatus 0.02 4.0 1
Potamogeton perfoliatus 0.02 4.0 1
Ruppia maritima Traee 1

Total Vegetation 0.09 18.0 1

Gastropoda - Gyraulus 0,41 82.0 1
Diptera Trace 1
Unidentified animal Trace L

Total Animal 0.41 82.0 1

Grit
Lead Shot

Trace 1
0

Total Food 0,50 (loo.o)* 1

Total Content 0.50 100% 1

* Percent of total content.



Table a Gizzard Contents of 6 Mergansers* from Back Bay, Virginia;
1958-61s

%
Volume

Species Food Times

Algae 0.20 1.3 2

Unidentified vegetation 0.20 1,3 1

Total Vegetation 0.40 2.6 3

Pisces 15.05 97.4 5

Total Animal 15.05 97.4 5

Grit 1.55 (9.0)** 4
Lead Shot 0

Total Food 15.45 (91.0)** 5

Total Content 17.00 6

* Includes 1 American, 1 Redbreasted, 4 Hooded Mergansers,
** Percent of total content.
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Table D Gizzard Contents of 122 Canada Geese from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

Species
ccc>

Volume

%
Volume
Food Times

Zea mays 875.71
Najas guadalupensis 272.11
Panicum amarum 70.30
Digitaria spp. 40.75
Digitaria sanguinalis 39.35
Potamogeton pectinatus 37.85
Glycine max 32.52
Ruppia maritima 28.80
Hordeum vulgare 18.64
Potamogeton perfoliatus 14.75
Trifolium repens 9.20
Sagittaria subulata 9.05
Digitaria ischaemum 6.40
Bacopa monnieri 4.95
Scirpus americanus 3.35
Eleocharis quadrangulata 2.70
Scirpus fluviatilis 1.80
Scirpus olneyi 1.20
Chara spp. 1.08
Vallisneria americana 1.00
Cyperus esculentus 1.00
Scirpus validus 0.95
Digitaria serotina 0.78
Distichlis spicata 0.75
Poa spp. 0.72
Algae Trace
Amaranthus viridis Trace
Carex spp. Trace
Cladium jamaicense Trace
Eleocharis palustris (type) Trace
Eleusine indica Trace
Myrica pensylvanica Trace
Panicum spp. Trace
.Panicum  capillare Trace
Panicum dichotomiflorum Trace
Polygonum densiflorum Trace
Polygonum punctatum Trace
Polygonum setaceum Trace
Scirpus robustus Trace
Solanum carolinense Trace
Sparganium americanum Trace
Stellaria spp. Trace
Unidentified vegetation 20.09
Unidentified grasses 28.35

Total Vegetation 1,524.15

57.4
17.8
4.6
2.7
2.6
2.5
2,l
1.9
1.2
1-o
0.6
0.6
0.4
0.3
0.2
0.2
0.1
0.1
0.1
O,l
0.1
0.1
0.1

1.3
1.9

100.0

41
45
4
3
16
22
3

13
3
6
1
2
9
1
8
3
1
9
3
3
1
2
1
1
1
1
1
3
1
1
5
3
1
1
1
1
2
2
5
1
1
3

18
3

113



Table cont. Gizzard Contents of 122 Canada Geese from Back Bay,
Virginia, and Currituck Sound, North Carolina; 1958-61.

Species
(cc>
Volume

%
Volume
Food Times

Orthoptera - Gryllidae Trace 1
Amphipoda Trace 1
Unidentified insect Trace 1

Total Animal Trace 3

Amidostomum

Grit
Lead Shot (number)

Total Food

Total Content 2653.00 1 2 2

Ji Percent of total content.

Trace 6

1128.85 (42.5)* 1 2 2
5 5

1524.15 (57.5)5c 1 1 3



Table D Gizzard Contents of 90 American Coot from Back Bay, Virginia,
and Currituck Sound, North Carolina; 1958-61.

Species
(cc>
Volume

%
Volume
Food Times

Najas guadalupensis
Potamogeton peetinatus
Nitella spp.
Vallisneria americana
Chara  spp.
Myriophyllum spicatum
Scirpus robustus
Sparganium americanum
Potamogeton perfoliatus
Ruppia maritima
Scirpus validus

Total Vegetation

Diptera

Total Animal

Grit 160.03 (22,3)* 90
Lead Shot 0

Total Food 556.47 (77.7)9< 90

Total Content 716.50 90

538.67
5.22
4.20
4.00
1.70
lo35
0.50
0.50
0.33

Trace
Trace

96.8
0.9
0.8
0,7
0,3
0.2
0.1
0.1
0.1

88
4
2
4
2
1
1
1
2
1
1-

556.47 100,0 90

Trace 1

Trace 1

* Percent of total content.



Table D Gizzard Content of 1 Whistling Swan from Back Bay, Virginia,
1961.

i
(cc> Volume

Species Volume Food Times

Potamogeton perfoliatus 40.50 94,7 1
Najas guadalupensis 2.25 5.3 1

Total Vegetation 42.75 100.0

Grit 2.25 (5*0)* 1
Lead Shot 0

Total Food 42075 (95.0)* I

Total Content 45.0 1

* Percent of total content.



Table . Gioi;ard Contents of 76 Ml.lard  Ducks from Back Bay, Virginia
and Currituck Sound, North Carolina. November 16, 1962
through December 29, 1962.

Specie8
Volume Volume
(4 Food Times

Najas guadalupensis 53.88
Scirpus robustus 25.89
Scirpus americanus 23.81
Potamogeton pectinatus 22.37
Ruppia maritima 16.59
Echinockloa walteri 14.38
Potamogeton perfoliatus 10.43
Scirpus validus 10.05
Polygonum densiflorum 9.20
&lyrica  cerifera 6.91
Scirpus olneyi 6.56
Vollisneria  americana 5.86
Lea  mays 5.40
Distichlis spicata 5.l.l
Cyperus odoratus 2.37
Eleocharis quadrangulata 2.37
Polygonum punctatum 2.22
Proserpinaca palustris 2.18
Chara  spp. 1.75
Euphorbia spp. 1.50
Eleocharis spp. 1.40
Sparganium americanum 1.40
Paspalum  boscianutn 1.37
Sleocharis  parvula 1.31
kyrica  pensylvanica 1.10
Vit$s  spp. .85
Panicum  dichotomiflorum .80
Nyssa biflora .75
Potamogeton berchtoldii .74
Cladiutn jamaicensis .72
Spartina cynosuroides .55
Polygonum pensylvanicum 053
Smilax  spp. l 49
Eleocharis palus-tris .36
Cyperus polystachys .35
Q-per-us  spp. .21
Polygonum hydropiperoides .18
Hordeum vulgare .17
Rubus  spp. .17
Rumex  spp. .16
Carex spp. .12
Decodon  verticillatus .12

19.2
9.2
8.5
8.0
5.9

:::
3.6
3.3
2.5
2.3

::;
1.8

::
.8
.8

:;

:;
.5

:Z
-3

-3

:;
03
.2
.2
.2
.1
.1
.1
.l
.1
.1
.1

Trace
Trace

17

z
24
2 7
9

,22

'2
20
20
2.
1

12
10
7

11
7

.2
1

t
1

;
1
2

i
4
5
2
2

11
1

:
1
1

c
3



Table . (Contld)  Gizzard Contents of 76  Mallard Ducks frcm  Back Bay,
Virginia and Currituck  Sound, North Carolina. November 16,
1962  through December 29, 1962.

Species
Volume
(4

s%
Volume
Food Times

Berchemia scandens
Polygonum hydropiper
Ilex opaca
Corpinus caroliniana
Rhus copallina
Ceratophyllum demersum
Eleocharis ovata  (type)
Eleocharis palustris (type)
Eleocharis parvula  (type)
Galium  spp.
Lepidium virginicum
Panicum agrostoides
Panicum spp.
Polygonum aviculare
Unidentified vegetation

Total Vegetation 251.19

Pelecypoda
(Rangia cuneata)
(Nytilopsis  leucopheata)

Amphipoda
Insecta

(Coleoptera)
Arthropoda
Gastropoda
Nematoda
Unidentified animal

Total Animal

Grit
Lead Shot (volume & number)
Gizzard M'onns
Feathers

Total Food

Total Content

.ll

.lO

.08

.06

.06
005

Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
8.05

28.28
(23.85)

(:;;I

004
(Trace)
Trace
Trace
Trace
.60

28.98

195.60
Trace(l)
Trace
Trace

280.17

475.77

Trace 1
Trace 3
Trace 1
Trace 1
Trace 1
Trace

.i
2
1
2
1
1'
1

2:9 1  8-

89.7 76

10.1
(8.5)
(.l)

(:;I

Trace 1
Trace

(q)

1
1

& 2 2

10.3 28

(41.1>* 76

:
1

(58.9)” 76

76

* Percent of total content.



Table . Gizzard Contents of 103  Black Ducks from Back Bay, Virginia
and Currituck Sound, North Carolina. November 12, 1962
through December 24, 1962.

Species
Volume
(4

%
Volume
Food Times

Najas guadalupensis
Potamogeton pectinatus
Ruppia  maritima
Scirpus olneyi
Scirpus robustus
Echinochloa walteri
Scirpus validus
Distichlis spicata
P$ygonum  punctatum
Zea  mays
Scirpus americanus
Potamogeton perfoliatus
Plyrica  cerifera
Sagittaria subulata
Polygonum densiflorum
Chara  spp.
Potamogeton berchtoldii
Cladium jamaicensis
Iris spp.
Eleocharis parvula
Myrica pensylvanica
Cyperus odoratus
Eleocharis olivacea
Vallisneria americana
Eleocharis palustris (type)
Panicum  dichotomiflorum
Eleocharis spp.
Polygonum pensylvanicum
Proserpinaca palustris
Spartina cynosuroides
Sparganium  americanum
Echinochloa crusgalli
Srnilax  spp.
i'oxicodendron radicans
Eleocharis palustris
iiubus  spp.
Eleocharis quadrangulata
.Galium spp.
Ilex spp.
Ilex verticillata
Hhus copallina
Sida spp.?
Unidentified vegetation

44.39
41.34

;;*‘;:
19:so
13.40
12.56

9.29
8.22
8.07
4.73
6.39
5 . 8 2
5.21
4.25
4.20
3.07
2.96
2.85
2.73
2.58
2. 0 7
1.92
1. 7 3
1.21
.98
-84
.81
.69
.40
019
.l4
-13
-13
.07
.06
.04

Trace
Trace
Trace
Trace
Trace
1 . 6 2

13.3
12.4
10.0

76';.

;:i
2.8
2,5
2.4
2.0
1.9
1.7
1.6
1. 3
1.3

.:;
:89
::
.6
.5

1’;
93
.2
.2
.l
.
.I

Trace
Trace
Trace .
Trace
Trace
Trace

2
;‘o
2 3
8

1 6
6

1 5
1

1922
1 6
3
1
1
3
9
3
7

15
10

5
6
9
2

:
4
1
3
1
1
2
2
2
2
1
1
1
1
1
3'



Table . (Contld)  Gizzard Contents of 103 Black Ducks from Back Bay,
Virginia and Currituck Sound, North Carolina. November 12,
1962 through Decmber  29, 1962.

Species
Volume
(cc>

%
Volume
Food Times

Total Vegetation

Pelecypoda
(Rangia cuneata)

Pisces
Amphipoda (Gammarus spp.)
Gastropoda
Insecta

(Diptera)
I

(Hetiptera-Corixidae)
(Coleoptera)

Arachnida (Lycosidae)

Total Anirr!al 56.06 16.9

Grit
Lead Shot (volume & number)
Gizzard worms

Total Food 332.69 (56.4)s

Total Content

276.63

54.32
(48.27)

.94

.48

.19

256.91
Trace(ll)
Trace

589.60

83.1

16.3

(14:?
.l
.l

Trace
(Trace)
(Trace)

Trace

(43.6)*

-

1 0 3

36
(26)

1
2

.2

(!I
(4)(1)
2

103
6
3

1 0 3

1 0 3

* Percent of total content.



Table . Gizzard Contents of 109  Baldpate frcm  Back Bay, Virginia
and Currituck Sound, North Carolina. November ll, 1962
through December 29, 1962.

Species
VOlUU~

(4

%

Volume
Food Times

Na jas guadalupensis l3.7.78
Ruppia maritima 80.65
Scirpus americanus 15.40
Potamogeton perfoliatus 13.70
Vallisneria  americana 8.83
Scirpus robustus 5.52
Cladium jamaicensis 5.10
Salicornia spp. 3.25
hyrica  pensylvanica 3.16
Scirpus validus 2.71
Najas spp. 2.50
Potamogeton pectinatus 2.18
Scirpus olneyi 2.03
Distichlis  spicata 1.60
Sagittaria subulata a60
Spartina cynosuroides .60
Eleocharis palustris 059
Potamogeton berchtoldii 055
Nyriophyllum  exalbescens (type) .40
Polygonum densiflorum .40
Eleocharis parvula 835
Chara  spp. l 31
Leptochloa fascicularis .28
Andropogon spp. l 15
Fimbristylis (caroliniana?) 915
Polygonum hydropiper .15
Polygonum hydropiperoides .ll
Fimbristylis spadicea .lO
Lippia (nodiflora?) .lO
Polygonum pennsylvanicum 003
Carex spp. Trace
Cyperus odoratus Trace
Eleocharis quadrangulata Trace
Fimbristylis autumnalis Trace
Ilex spp. Trace
Myrica  cerifera Trace
Nyssa biflora Trace
Panicum virgatum Trace
Polygonum punctatum Trace
Potamogeton spp. Trace
Rumex spp. Trace
Scirpus (americanus?) Trace
Scirpus spp. Trace

40.3
27.6

::'7
3.0
its
1.7
1.1
1.1
09

:;
.7
.5
.2
.2
.2
;2
.l
.l
.l
.l
.l
.l
.l
.i

Trace
Trace
Trace
Trace

-

z;
2 6
16

2

:

367
1

13
2 2

;
2

12
2
1

2
6
1
1
1
2
1

:
3
1
2
1
1
2

10
1
1
3
6
1

t



Table . Gizzard Contents of 109 Baldpate from Back Bay, Virginia
and Currituck  Sound, North Carolina. November ll, 1962
through December 29, 1962.  (Cont'd)

%

Species
Volume Volume
(4 Food Times

Sparganium americanum
Zannichellia  palustris
Unidentified vegetation

Trace
Trace
UC.79

Total Vegetation 284.07

Pisces
Pelecypoda

( Rangia cuneata  )
Insecta
Amphipoda
-Gastropoda
Nematoda
Unidentified animal

Total Animal

6.00
2.01

(2.01)
.50

Trace
Trace
Trace
Trace

8.51

Grit
Lead Shot (volume & number)
Gizzard lining
Feather

236.71
.28(14)

2. 7 0
Trace

Total Food 292.58

Total Content 532.27

1
2

i -21

97.1 109

2.1

4

2.
15

;
1
2'

-ii

2.9. 2 0

W.5)* 109
( .1>*
L5)* :

1

(55.0)* 109

109

* Percent of total content.



Table . Gizzard Contents of 10 Gadwall  from Back Bay, Virginia and
Currituck Sound, North Carolina. November through December 29,
1 9 6 2 .

Species
Volume Volume
(4 Food Times

Ruppia maritima
Scirpus robustus
Distichlis spicata
Potamogeton perfoliatus
Scirpus validus
Scirpus olneyi
Scirpus americanus
Potamogeton pectinatus
Carex spp.
Bidens  spp.
Unidentified vegetation

39.26
2 . 5 0
1.12

.90

.47

.35

.24

.20

.03
Trace

.20

86.7
5.5
2.5
2 . 0

:79
:d
.l

4A

7

;
1
2
2
2
1
2
1
L

Total Vegetation 45.27 100.0 10

Grit 1 0 . 7 6 (19.2)s

Total Food 45.27 (80.8)* 10

Total Content 56.03 10

Q Percent of total content.

,. . ’



Table . Gizzard Contents of 125 Pintail Ducks from Back Bay,
,Virginia  and Cur&tuck Sound, North Carolina. November ll,
1962  through December 29, 1962.

Species
Volume
(4

%
Volume
Food Times

Ruppia maritima
Scirpus olneyi
Najas guadalupensis
Potamogeton pectinatus
Scirpus americanus
Scirpus validus
Scirpus robustus
I4yrico  pensylvanica
Cyperus odoratus
Chara  spp.
Eleocharis parvula
Distichlis spicato
Echinochloa walteri
Vallisneria  americana
Potsmogeton perfoliatus
Eleocharis palustris
Zannichellia  palustris
Wyrica cerif era
Salicornia spp.
Zea mays
Eleocharis olivacea
smilax spp.
Algae
Polygonurn punctatum
Polygonum hydropiperoides
Lippia nodiflora
Polygonum densiflorum
Sagitteria subulata
Polygonum setaceum
Myriophyllutn pinnatum
Paspalum distichutn
Eleocharis albida
Polygonum pensylvanicum
Cuscuta spp.
Potsmogeton berchtoldii
Eleocharis quadrangulata
Polygonurn sagittatum
Proserpinaca palustris
Rumex spp.
Cladium jamaicensis
Bcrchemia scandens

60.14

2%
34:  65
32.78
17.74
14.02
10.6010.21

98’Z;:;;
6:13
5.70
5.37
5.25
5.08
4. 7 3

f;*;z
1:42
1.40
1.39
1.17l.l-4l.l.4

.95

.75
050
039
.36
935
.34
933
.23
013
.12
.12
.lO
.09

16.1
10.2
9.9
9.3
8.8

;::
2.8
2.7
2.5
2.3
2.1
1.8
1.6
1. 5
1.4
1.4
1.4
1. 3
1.2

:Z
.4

134
.3

133
.2.1
.l
.1
.1
.1
.1
'.l

Trace
Trace
Trace
Trace
Trace

65

it4.8
z;
3 6ub
2 2
1 8
2 0
14

;
2 6
3 3

3:
2
2I2
4
2

1 3
6

1 2

:1
2
21
;
3
2
2
2
1
41



Table . (Contld) Gizzard Contents of 125 Pintail  Ducks from
Back Bay, Virginia and Currituck Sound, North Carolina.
November 11, 1962 through December 29, 1962.

Species
Volume
(4

%
Volume
Food Times

Nyssa biflora 009
Spartina cynosuroides .09
Eleusine indica .08
Toxicodendron radicana .06
Chamaecrista  nictitans .05
.Rubus spp. -05
Setaria  viridis .a
Ilex opaca .02
Brassica rapa Trace
Carex spp. Trace
Cyperus strigosus Trace
Fimbristylia caroliniana Trace
Nitella  spp. Trace
Potamoget on spp. Trace
Ranunculus  spp. Trace
Unidentified vegetation 6.28

Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace

1.7

Total Vegetation 345.39 92.3 125

Pelecypoda (Bangia cuneata)
Gastropoda
Insecta

(Diptera)
[$men;pt;era  - Formicidae)

ona a
(Coleoptera)

Amphipoda (Gammarus spp.)
Acarina
Isopoda
Unidentified animal

l'lA.0
4.80
3.99

(1.30)
(1.20)

't3
2:58
Trace
Trace
Trace

4.7
1.3

34
2

6
1
2-

Total Animal

Grit
Lead Shot (volume & number)

'rota1  Food

Total Content

28.77

207.73
Trace(8)

374.16

581.89

4 5

(35.7)* 125
7

(64.3)+* 125

125

* Percent of total content.



Table . Gizzard Contents of I.27  Green-winged Teal from Back Bay,
Virginia and Currituck Sound, North Carolina. November 10,
1962  through December 29, 1962.

Species
Volume
(cc)

%
Volme
Food Times

Eleocharis parvula
Scirpus olneyi
Scirpus validus
Ruppia maritima
Distichlis spicata
Scirpus americanus
Cyperus  odoratus
Salicornia  spp,
Eleocharis palustris
Eleocharis olivacea
Scirpus robustus
Bacopa  monniera
Cladium  jamaicensis
Potamogeton pectinatus
Lippia nodiflora
Potamogeton perfoliatus
Zea  mays
Najas guadalupensis
Vallisneria americana
Chara  spp.
Juncus roemerianus
Polygonum punctatum
Panicum dichotomiflorum
Kyrica cerifera
PotAmogeton  berchtoldii
Echinochloa walteri
Eleochoris albida
Eleocharis quadrangulata
Crataegus spp.
Polygonum pensylvanicum
Myriophyllum  pinnatum
Myrica  pensylvanica
Cuscuta spp.
Sparganium  americanum
Fjmbristylis  castanea
Polygonurn setaceum
Sagittaria subulata
'Aster spp.
Rannunculus spp.
Nitella  spp"
Polygonum densiflorm
Scirpus spp.

X2.74
10.36

7.75
6.43

44’2
3:75
2.84
2.71
2.65
2.62
1.99
1.90
1.61
1.51
la41
1.30
.86
l 78
.71
.60
.59
051
933
.30
.28
.25
.l4
013
.lO
l 09
.07
-05
.05
.04
.a4
.04
003
DO3
.02
.02
.02

16.3
13.2
9.9
8.2

:::
4.8
3.6
3.5
j.4
3.3
2.5
2.4
2.1
1.9
1.8
1.7
'1.1
1.0
-9

::
97

1::
'.4
.3
.2
.2
.1
.l
.l
.l
.l
.l
.l
.l

Trace
Trace
Trace
Trace
Trace

68
64
56
31
17
36
36

5:
23
27

1;
'13



Table . (Contld)  Gizzard Contents of 127 Green-winged Teal from
I Back Bay, Virginia and Currituck Sound, North Carolina.

November 10, 1962 tFrough December 29, 1962.

Species
Volume
(4

P
volume
Food Times

Spartina cynosuroides
Carex spp.
Potamogeton spp.
Proserpinaca palustris
Rubus spp.
Cyperus spp.
Xragrostis spp.
Leptochloa fasciculoris
Paspalum spp.
Polygonum densiflorum
Polygonum hydropiperoides
Polygonum sagittatum
Polygonum spp.
Rhynchospora spp.
Zannichellia  palustris
Unidentified vegetation

Total Vegetation 77.64 .99.0 127

Insecta
(Corixidae)
(Coleoptera)

Amphipoda
Pelecypoda (Rangia  cuneata)
Gastropoda
Arachnida

Total Animal -76

Grit

Total Food

Total Content

.02

.Ol

.Ol

.Ol

.Ol
Trace
Trace
Trace
Trace
Trace
Trace

Trace
Trace
Trace
Trace
1.53

.17

.Ol
Trace

64.95

78.40

143.35

Trace
Trace
Trace
Trace
Trace

2.0

(2,
(Trace)

.2

.2
Trace

1.0

(45.3)*

(54.7)s

1
1
2
1
2
2

-1
1
1
1
1
1.
1
1
1
9

10

I:{

;
2
2-

18

127

127

127

* Percent of the total content.



Table . Gizzard Contents of 3,Wood  Duck from Back Bay, Virginia and
CurrituCk  Sound,. North Carolina. November 24, 1962 through
,December  29, 1962.

Species

%
V o l u m e
Food Times

Zea mays
Carpinus carolA.niana
Sparganium ameri,canum
Scirpus olneyi
Unidentified vegetation

Total Vegetation

Grit

3.60 61.5 1
1.95 3.05 1

Trace 1
222 413. a
5.85 100.0 3

3.65 (38.4)*c 3

Total Food 5.85 (61.6)* 3

Total Content 9.50 3

* Percent of total content.



Table . Gizzard Contents of 3 Shoveler from Back Bay,
and Currituck Sound, North Carolina. Novmber
through December 8, 1962.

Virginia
16, 1962

Species
Volume voiume
(4 Food Times

Ruppia maritima 3.20
Distichlis spicata 2.70
Scirpus robustus 1.86
Vallisneria americana 1.20
Cladium  jamaicense .80
Chara spp. .02
Scirpus validus .02
Carex spp. Trace
Eleocharis albida Trace
Fimbristylis  spp. Trace
Scirpus americanus Trace

12.2
8.2
.2
.2

1
2
2
1
1
1.
1
1
1
1
1

Total Vegetation

Coleoptera

9.80 100.0 3

Trace 1

Grit

Total Food

9.20 o&8.4)* 3

9.80 (51.6)* 3

Total Content 19.00 3

* Percent of total content.



i

Table . Gimard Contents of 5 Canvasback from Back Bay, Virginia
and Currituck Sound, North CaroUna.  December 1, 1962
through March 12, 1963.

Species
Volume
(4

P
Volume
Food Times,

VaElisneria  americana 8.40
Potamogeton perfoliatus 7 . 9 5
Potamogeton pectin&us 3.95
Ruppia maritime 3.75
Melilotus alba .50
Cladium jamaicensis Trace
Myrica cerifera Trace
Myrica pensylvanica Trace
Najas guadalupensis Trace
Polygonurn hydropiper Trace
Proserpinaca palustris Trace
Rumex spp. Trace

Total Vegetation

Grit
Lead Shot (number)

Total Food

Total Content

34.2

2:
15:3
2 . 0

t
3
5
1
1
1
1
1
1

;

24.55 100.0 5

18.95 (43.6)+ 5
1 1

24.55 (56.4)* 5

43.50 5

* Percent of total content.



Table . Gizzard Contents of 8 Redhead Ducks from Back Bag, Virginia.
November 10, 1962  throqgh  December  21, 1962.

(cc> V0itme

Species voiume Food Times

Najas guadalupensis
Potamogeton pectinatus
Ruppia maritima
Potamogeton perfoliatus

Total Vegetation

Pelecypoda
(Rangia  cuneata)

Total Animal

Grit

Total Food

Total Content

+ Percent of total content.

a.23 60.2
9.60 23.9
5.90 U.7
050 1.2

40.23 100.0

Trace

Trace

33.78 (45.6)*

40.23 (54.4)*

74.01

1

1

8

8

8



Table . Gizzard Contents of 179  Ringneck  Ducks from Back Bay, Virginia
and Currituck Sound, North Carolina. tiovember 10, 1962  through
December 29, 1962.

Species
Volume
(4

%
Volume
Food Times

Potamogeton pectinatus
Potamogeton perfoliatus
Ruppia maritima
Vallisneria americana
Najas guadalupensis
Nymphaea odorata
Chara  spp.
Brasenia schreberi
Characeae
Cladium  jamaicensis
Scirpus americanus
Zea mays (Bait)
Scirpus olneyi
Potamogeton berchtoldii (type)
Kyrica  cerifera
Plyriophyllum  (spicatum?)
Eleocharis quadrangulata
Sparganium americanum
Hyrica  pensylvanica
Polygonum amphibium
Potamogeton spp.
Echinochloa walteri
Eleocharis parvula
Polygonum punctatum
Scirpus validus
Cyperus spp.
Panicum capillare
Potamogeton berchtoldii
Nyssa biflora
Galium  spp.
Descurainia pinnata
Potamogeton (richardsonii?)
Polygonum spp.
Carex spp.
Fimbristylis castanea
kelilotus  spp.
Panicum dichotomiflorum
Polygonum hydropiper
Scirpus robustus
Panicum virgatum
Scirpus (validus?)
Ceratophyllum  demersum

104.81
59.71
55.95
25.15
19.50
10.50

5.51

28";
2:31
2..24
1.28
1 . 1 6
1.05

.89

.80

.77
-75
.62
.60
.60
.50
.50
.50
.44
.30
030
.30
.29
.26
.20
.15
.14
.lO
.lO
.lO
.lO
.lO
.lO
.06
.06
.04

28.8
16.4
15.4
6. 9
5.4
2. 9
1 . 5
.9

:Z
.6

134
.3
.2
.2
e.2
.2
.2
.2
.2
.l
.l
.l
.1.
.l
.l
.l
.I
.l
.l

Trace
Trace
Trace
Trace
Trace
Trace
'Trace
'Trace
Trace
Trace
Trace

113
102
121

29
20

2
3
2

21
1 9
1

20
1

19

i
7
7
1

10
1
4
3
5
2

i
4
4
1
1
5
2
1
2
2
1
5
1
1
1

I



Table . Gizzard Contents of 179 Ringneck Ducks from Back Bay, Virginia
and Currituck Sound, North Carolina. November 10, 1962 through
December 29, 1962. ( Contld.  )

Species
Volume
(CC).

k
Volume
F o o d Times

Polygonum d&&florum
Rudbeckia spp.
Proserpinaca palustris
Algae _'

Cornus spp. '.
Cyperus odoratus .,.
Eleocharis palustri6:
Xragrostis  spp.
Ilex spp.
Lippia nodiflora
Myrica spp.
Myriophyllum epic&&n
Pinus spp.
Polygonum (aviculare?)
Potamogeton gramineus
Hhus copallina
Rosa palustris .;,
Sagittaria subulata
Smilax spp. ':.
Unidentified vegetation

.03
903
.02

Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace

3 . 6 5

Total Vegetation. 308.56

Pelecypoda
(R&gia cuneata)
(Mytilopsis.leucopheata)

Insecta
(Gdonata) .'
(Diptera)
(Coleoptera) -'

Gastropoda
Isopoda (Cyat&w  poi+ta)  .,
Amphipoda (Gammarus  spp.),
Acarina
Unidentified animal'

.,

46.64
(41.36)
(Trace)
4.14
(4.00)
(-14)

(Trace)
3.68
.20
.lO

Trace
.Ol

Total Animal " 54.77

Grit
Lead Shot (volume & nyber)
Gizzard Lining

420.49
Trace(22)

1.15

Total Food 363.33

Total Content ., 784.97 179

4t Percent of tOtiLL  iontent.

Trace
Trace
Trace

4.
1
1
1
2
1
1

- 1
1
1

- 1
.- 1

1
1.0 12

84.9 178

12.8
(11.4)

1:1
(1.1)

(Trace)

1 . 0
.l

Trace

Trace

15.1 90

179
(53*6)*,  17
(.i)* 2

(46.3)s  179



,-
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Table . Gizzard Contents of 73 Greater and Lesser Scaup  from Back Bay,
Virginia and Currituck Sound, North Carolina. November 11,
1962 through December 29, 1963.

Species
Volume
(cc)

%
Volume
Food Times

Potamogeton pectinatus 36.83
Najas guadalupensis 18.36
Zea mays (Bait) 15.93
Potamogeton perfoliatus 14.64
Vallisneria americana 9.10
Ruppia maritima 8.62
Chara  spp. 8.57
Sagittaria subulata 2.85
Scirpus americanus 2.54
Cladium jamaicensis .75
Myrica pensylvanica .54
S.cirpus  olneyi .30
Nyssa biflora .lO
Myrica cerifera .08
Toxicodendron radicans .06
Potamogeton spp. .04
Brasenia schreberi .02
Scirpus robustus .02
Carex spp. Trace
Distichlis spicata Trace
Eleocharis albida Trace
Eleocharis palustris (type) Trace
Polygonum punctatum Trace
Polygonum spp. Trace
Potaniogeton berchtoldii Trace
Proserpinaca palustris Trace
Scirpus spp. Trace
Scirpus validus Trace
Unidentified vegetation 8.52

Total Vegetation 127.87 70.0 7 1

Pelecypoda 52.01 28.5
(Rangia cuneata) (44.57) (24.4)
(Mytilopsis leucopheata) ( .15) ( -1)

Gastropoda 2.64 1.4

20.2
10.1
8.7
8.0
5.0
4 . 7
4 . 7
1 . 6
1.4
.4
.3
.2
.l

Trace
Trace
Trace
Trace
Trace
SW
--
--
--
--

es

--
- -
4.7

4 8
1 3
2

34
1 6
44
1 3
2

1 0
1 0
6
6
1

1 0
2

1 0
1
1
1
1
1
1
1
1
1
1
1
5

8

r:;;
1 0



Table .(Contld)  Gizzard Contents of 73 Greater and Lesser Scaup  from
Back Bay, Virginia and Currituck Sound, North Carolina.
November 11, 1962 through December 29, 1962.

i

, ' Species
Volume
(4

%

Volume
Food

.

Times

Insecta -13 .l 4
Amphipoda Trace 2
Nematoda Trace 2-

Total Animal 54.78 30.0 56

Grit 150.17 (45.1)* 7 3
Feathers Trace 3
Lead Shot ( volume & number ) Trace(26)  1 16

Total Food 182.65 (54.9)* 7 3

Total Content 332.82 7 3

* Percent of total content.



Table . Gizzard Contents of 12 .*Blockhsads from Back Bay, Virginia.
December 3, 1962 through December 26, 1962.

Species
VolInIm Volume
(4 Food Times

!.

Potamogeton pectinatus
Ruppia maritima
Pot amogeton perfoliatus
Scirpus Pinericanus
Myrica cerifera
Scirpus validus
Myrica pe~sylvanica
Vallisneria americana
Scirpus olrqyi
Chara spp.
Cladium  jamaicensis
Polygonurn hydropiper
Smilax spp.
Potamogeton spp.
Sparganim  vnericanum
Eleocharis palustris
Scirpus spp.
Unident. Cyperaceae
Unidentified vegetation

10.03
5.4-l
074
l 54
053
.45

2;
24
,.20
.20
.I.4
.lO
.lO
003

Trace
Trace
Trace
m

-28.7
15.5
2.1
1.5
1.5
1.3
1.0

:;

:66

:';
.3

-. 1

22:y

1.

3
1
1
1
1
1
1
1
1

5

Total Vegetation 27.24 78.1 11

Pelecypoda  ( Rangia cuneata ) 7.66 21.9 5

Grit 20.16 (36.6)* 1 2

Total Food 34.90 (63.4)* ll

Total Content 55.06 1 2

+ Percent of total content.
* Scaup and Ringneck Duck cabined.



Table . Giesard  Contents of.104 Ruddy Ducks from Back Bay, Virginia
and %+rrituck Sound, North Carolina. November l.4, 1962
through December 29, 1962.

k

species
Volume Volume
(4 Food Times

: .-
1 _.

Vallisneria americana
Potamogeton pectin&us
R u p p i a  maritime
Chara spp.
Potamogeton psrfoliatus
Potamogeton spp. ',
Najas guadalupensis  "
Scirpus americanus
Cladium  jamaicensis
Qrica cerifera  :
Chenopodiumspp.  ..

Potamogeton berchtoldii
Eleocharis sp&-
Scirpus olneyi
S c i r p u s  s p p .
Eleocharis quadroslguiata
Scirpus validus  .:
Algae
Berchemia scandescens
Cyperus odoratus
Cyperus spp.
Cyperus strigosus
Digitaria sanguinalis
Distichlis spicata
Eleocharis palustris
Juncus spp*
Nitella spp.
Polygnnum punctatum
Polygonum spp.
Potentilla spp.
Rumex spp. '.
Unidentified vegetation

;i’g
18:51
l-4.47
13.53
1 . 8 8
1 . 2 7

983
038
.06

l 03
l 03
.C2
.02
.02
.Ol
.Ol

Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
3.17

24.8
22.9.
13.8
1 0 . 8
10.1
Ii.4

.9

:;
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace

2.4

Total Vegetation 118.13 88.2

Pelecypoda
(Rangia cunsata)

12.22

(bytilopsis leucopheata)
(11.02)

Amphipoda ( Gammarus spp. )'
(.20)

(Leptocheirus plumulosus)
3.56

Odonata
(Trace)

.05
Acarina .02

(i:$
2:7

Trace
Trace

30

2
40
72

;:
;
7
1

:'

:
1

1 0
2
1
2
2
1
1
2
2

:
1
2
1
1

18

104

(g]
4l
0)
2
2



Table . (Gontld)  Gizzard Contents of 104 Ruddy Ducks from Back Bay,
Virginia and Currituck Sound, North Carolina. November 14,
1962 through December 29, 1962.

Species
Volume
(4

%
Volume
Food

Times

Arachnida Trace
Insecta Trace
Gastropoda Trace
Isopoda Trace
Nematoda Trace

Total Animal

Grit
Lead Shot (volume & number)

.Total Food

Total Content

* Percent of total content.

15.85

153.44
Trace(8)

133.98

287.42

11.8

(53.4)*

(46.6)*

1
5

:
5

57.

1 0 4
4

104

1 0 4



Table . Gizzard Contents of lfherican  Goldeneye from Back Bay,
Virginia. December 3, 1962.

Species
Volume
(4

%
Volume
Food Times

Ruppia maritima
Potamogeton perfoliatus
Myrica  cerifrra
Ranunculus  pensylvanicus

024 80.0 1
003 10.0 1
003 10.0 1

Trace 1

Total Vegetation 030 100.0 1

Grit

Total  Food

2.70 (90.0)* 1‘

930 (10.0)+ 1

Total Content 3..00 1

* Percent of total content.



Table Giezard Contenta  of 1 American Scoter  from Back Bay, Virginia.
l November 29, 1962.

a)ecies

Ruppia marithua
Unidentified vegetation

irr
Volwe Volume
(4 Food Times

.Ol 2.0 1
&g 39.2 1

Total Vegetation .2l 4l.2 1

Pelecypode

Grit

Total Food

Total Content

1

.oo (o.o)* 0

(100.0)* 1

.51 1

* Percent of total content,



I
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Table . Gizzard Contents of 109 Canada Geese from Back Bay,
Virginia and Currituck Sound, North Carolina. November
11, 1962 through January 8, 1963.

Volume
;I;

Volznne
Species (4 Food Times

Najas guadalupensis
Ruppia maritima
Zea mays
Potamogeton perfoliatus
Scirpus olneyi
Scirpus robustus
Scirpus americanus
Potamogeton pectinatus
Cyperus spp.
Distichlis spicata
Gramineae  ( Unident. )
Chara  Spp.
Trifolium  spp.
Eleusine indica
Stellaria  spp.
Sagittaria subulata
Vallisneria americana
Eleocharis palustris
Digitaria ischaemum
Eleocharis parvula
Cyperus compressus
Xitella  spp.
Digitaria  sanguinalis
Nyrica  pensylvanica
Carei  spp.
Scirpus validus
Ipomoea lacunosa
Ambrosia artemisiaefolia
Scirpus spp.
Digitaria spp.
Polygonum punctatum
Kyrica  cerifera
Eleocharis albida
Cladium jamaicensis
Cyperus odoratus
Leptochloa fascicularis
Kollugo  verticillata
Myriophyllum  spicatum
Pinus  ( taeda  ? )
Polygonum hydropiperoides

397.77
ul.71
49.20
35.13
22.90
21.27
21.15
19.60
19.50
17.61
15.00
12.51
Il.35
7.25
5.92
5.77
5.03

;:;

32%
2160
1.61
1.31
095
l 88
.66
057
.44
035
-27
.22
-17

Trace
Trace
Trace
Trace
Trace
Trace
Trace

36.5
13.0

34::
2.1
1.9
1.9
1.8
1.8
1.6
1.4
1.1
1.0

:;

2
:5
.4
.3
.2
.2
.l
.l
.l
.l
.l
.l

Trace
Trace
Trace
Trace
Trace

44
29
2

ii
19
20'
6
1
8

ii
3

P
t
1

:
1
1

:
2
7
1
1
1
2
2
2

:
1
1
1
1

;



Table . (Contld.)  Gizzard Cofitents  of 109 Canada Geese frcm  Back
Bay, Virginia and Currituck Sound, North Carolina. Nov-
ember 11, 1962 through January 8, 1963.

Species
Volume 1 Volume
(4 Food Times

Salicornia spp,
Rumex acetosella
Unidentified vegetation

Total Vegetation

Trace 1
Trace

256.42 23:5 2k

1091.06 100.0 109

Acarina Trace 1
Amphipoda Trace 1
tiematoda Trace 2

Total Animal. Trace 4

Grit 937.94 (46.2)* 109/ Feathers Trace
Lead Shot ( volume & number ) Trace(l3)  - :

1

\,! \ Total Food 1091.06 (53.8)* 109

Total Content 2029.00 109

* Percent of total content.



j
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Table . Gizzard Contents of 1 American Brtit  from Currituck  Sound,
North Carolina. December 24, 1962.

P

Species
Volume
(4

Volume
FOOd Times

Ruppia maritima 4.60 100.0 1
Chara  spp. Trace A 1

Total Vegetation 4.60 100.0 '1

Grit 6.90 (&Lo)+ 1

Total Food 4.60 (40.0)* 1'

Total Content lli50 1

* Percent of total content.



Table . Gizzard Contents of Xl'/  Coot from Back Bay, Virginia and
Currituck Sound, North Carolina. November 11, 1962 through
December 29, 1962.

Species
Volume
(4

%
Volume
Food Times

Najas guadalupensis 622.36
Chara  spp. 22.82
Ruppia maritima 12.12
Potamogeton pectinatus 9.92
Vallisneria mericana 7.40
Eleocharis parvula 5.10
Potamogeton perfoliatus 4.34
Sagittaria  subulata 1.21
Eleocharis palustris 072
Scirpus olneyi 907
Eleocharis parvula (type) Trace
Myrica cerifera Trace
Xitello  spp. Trace
Potamogeton spp. Trace
Rubus  spp. Trace
Scirpus spp. Trace
Scirpus americanus Trace
Scirpus robustus Trace
Scirpus validus Trace
Unidentified vegetation Trace

Total Vegetation

Pelecypoda
(Rangia cuneata)
(Mytilopsis  leucopheata)

Insecta
Bryozoa (Plumatella  spp.)

Total Animal

Grit
Lead Shot (volume & number)
Fish Leader

Total Food 691.07

Total Content

* Percent of total content.

68 6 . 0 6

4.80
(4.80)

(Trace)
.2l

Trace

5.01

309.71
Trace(2)

033

1001.11

90.1

:'z
1:4
1.1

:I
.2
.l

Trace

99.3

A

Trace

11 6
2 7
2 1
12
17

144
3
2
6
1

3"
3
2
1
6
2

10
3

1 8
(6)
of)

1

l 7

(30.9)*

Trace

(69.0)*

2 0

117
2
1

117

u-7
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Table . Gizzard Contents of 21 Whistling Swan from Back Bay, Virginia
and Currituck Sound, North Carolina. November 25, 1962
through February 22, 1963.

Species
Volume Volume
(4 Food Times

Najas guadalupensis
Potamogeton pectinatus
Potamogeton perfoliatus
Vallisneria  americana

'/ .
I,.

Ruppia maritima
Chara spp.
Nyrica cerifera
Scirpus americanus
Algae
Scirpus robustus
Unidentified vegetation

Total Vegetation

Isopoda ( Cyathura  polita )
Pelecypoda ( Rangia cuneata

r Total Animal

Total Food 178.15 0+4.6)* 2 0

Grit
Lead Shot ( volume & number
Gizzard worms

Total Content

10 3 . 8 9
2 0 . 2 9
1 7 . 8 6

$2;
1+:26
2.21
1.00

Trace
Trace
Trace

178 . 1 5

? >
Trace
Trace

Trace

>
2 1 9 . 2 5

1 . 6 0  ( 8 2 )
Trace

399.00

58.3
ll.k
10.0
8.3
7.8
z.r,
1 . 2

.6

1 0 0 . 0

1 0
1 2

k

l.t
4
6

4.
1

1

2 0

1
2

2

2 1
3
2

21

* Percent of total ccmtent.


